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1 Westinghouse Internal
J Hanford Company WHC-SD-WM-DP-079, REV. 0 Memo

From: Program Support 8E480-94-110
Phone: 373-4225
Date: December 1, 1994
Subject: 216 DAY REPORT FOR TANK 241-C-111, CORES 58 AND 59

To: D. R. Bratzel

cc: A. D. Rice T6-06
JGK File/LB

References: (1) WHC-SD-WM-TP-209, Rev. 1, "Tank 241-C-111 Tank
Characterization Plan", dated April 20, 1994,
Westinghouse Hanford Company, Richland, WA. 99352

(2) Internal Memo 7E720-94-115, "Prioritization of Tank
241-C-111 Analyses", dated April 20, 1994,
Westinghouse Hanford Company, Richland, WA 99352

(3) Internal Memo 7E720-94-117, "Prioritization of Tank
241-C-111 Analyses", dated April 29, 1994,
Westinghouse Hanford Company, Richland, WA 99352

(4) Internal Memo 7E720-94-118, "Guidance for Handling of
Unusual "Rock-Like" Material in Tank 241-C-111 Core 58
Sample", dated April 29, 1994, Westinghouse Hanford
Company, Richland, WA. 99352

(5) Internal Memo 7R260-94-001, "Guidance for Analysis of
Tank 241-C-111 Samples", dated May 9, 1994,
Westinghouse Hanford Company, Richland, WA. 99352

(6) Internal Memo 8E480-94-003, "45 Day Safety Screening
For Tank 241-C-111, Cores 58 and 59", dated June 6,
1994, Westinghouse Hanford Company, Richland, WA.
99352

(7) Internal Memo 9454392, "Correction to C-111 Data
Evaluation", dated June 21, 1994, Westinghouse Hanford
Company, Richland, WA. 99352

Summary

Three core samples from tank C-111, and a field blank, were received by the
222-S laboratories. Cores 58, 59, and the field blank were analyzed in
accordance with references (1), (2), (3), (4), and (5) above. A hot cell
blank was analyzed at the direction of the hot cell chemist. No sample
results exceeded the notification limits. Core 60 was not analyzed, in
accordance with (5) above. The results of the safety screening analyses (DSC,
TGA, and AT) for cores 58, 59, and the field blank were reported in (6), and

1^1

Y,^^ Hanford Operations and Englneering contractor for the US Depanment of Energy
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amended in (7) above.

Sample Receipt and Extrusion

8E480-94-110

WHC-SD-Itdta<;-DP.079, REV. 0

Core 58
The first C-111 sample (core 58) was taken from riser 6 on 4/11/94 and shipped
to the 222-S lab the following day. A field blank, which consisted of
demineralized water in a clean sampler, was included in this shipment. Core
58 was extruded on 4/14/94. This resulted in approximately 1.5 inches of
sample, with a mass of 26.5 grams. About 9 inches of sample was expected.

The sample was dark brown, clay-like in consistency, and appeared homogeneous.
No drainable liquid was present. 2.4 grams of liner liquid were recovered,
but due to the small volume, the sample was discarded.

The Characterization Program, in accordance with the TCP, was notified of the
low sample recovery (cc:mail dated 4/14/94), and guidance was requested and
received from the program concerning how to proceed with analyses. It was
decided to perform the safety screen analyses first (DSC, TGA, AT).
Characterization analyses would not be performed until the safety screen work
was completed.

During homogenization
appeared to be a rock.
guidance was requested
"rock". In accordance
with a mass of about 8
was archived.

Df core 58, it was noted that a portion of the sample
The Characterization Program was notified, and

a_nd_ recOvQd for-handling and possible analysis of the
with ( 4) above, it was later determined to be a rock,
grams. No analyses were performed on the rock, which

Core 59
Core 59; the second C=111 sample, was sampled from riser 3 on 4/22/94, and
received at 222-S the same day. Core 59 was extruded on 4/25/94. About 1.7
grams of off-white, crusty material was recovered. Approximately 8 inches of
sample was expected. No drainable liquid or liner liquid was detected. In
accordance with the TCP, the Characterization Program was notified (cc:mail
dated 4/25/94), and direction for analysis was requested and received from the
program. It was decided to analyze for DSC, TGA, AT, and GEA only. No sample
remained following these analyses, so no other data appears in this report for
core 59.

fn rn 6.n^^^ ^ ^^

'
with

°",...p^a'v,:----- ------------- ---- !:@--t0-the p00r-re.^.OYerl@5 ril^n the previous two samples, a third was
requested. Core 60 was sampled from riser 6 on 4/29/94, and received at 222-S
the same day. Extrusion took place on 5/2/94. About one inch of sample, with
a mass of 19.7 grams, was recovered. Six inches of sample were expected. The
appearance of this sample was very similar to core 58. No liquid was present.
In accordance with the TCP, the program was notified (cc:mail dated 5/2/94),
and direction for analysis was requested and received from the program. The
program requested that this sample be set aside. No work was performed on
core 60.

3
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Field Blank

The field blank was collected in the hot cell, using the extrusion apparatus,
on 4/26/94. The sampler valve was opened, allowing the liquid to flow over
the sample collection pan into a graduated sample jar. The volume of liquid
collected was approximately 170 ml.

Analytical Results

TGA (Moisture)
The weight percent water by Thermogravimetric Analysis ( TGA) was performed by
procedure tA-56-G=1-i2.- iJo -attalytfcarprotriems- were- ericountered. Core 58
contained about-32% water by weTght. This was at the low end of the expected
range for a typical ferrocyanide sludge sample. Core 59 contained 0% water by
weight. This sample was off white, dry, and crust-like in appearance.

Based on the DSC/TGA, the sample is believed to be composed primarily of
aluminum hydroxide. The field blank contained > 99% water by weight, as
expected.

DSC
The Differential Thermal Analysis was performed by procedure LA-514-113, and a
Mettler Model 20 Differential Scanning Calorimeter ( DSC). No analytical
problems were noted. Core 58 contained a small exotherm averaging about 13
calories/gram (dry weight basis). The precision for core 58, as assessed by
the relative percent deviation ( RPD) of duplicate analyses, was 15.2%, which
exceeded the requested 10% criteria. This is due to the relatively small peak
that was-detected. Core 59 contained no exotherms. DSC on the field blank
was not requested.

----- Ai11ha Total

The Alpha Total (AT) analysis was performed by procedure LA-508-101. No
analytical problems were noted. The core 59 alpha activity was more than a
factor of ten times lower than core 58. This was in keeping with the atypical
nature of this sample. The upper saltcake layer, from which the core 59
sample probably originated, is expected to contain significantly less
radioactive material than the ferrocyanide sludge below.

ICP Ni
The ICP analysis for nickel was performed by procedure LA-505-151. No
analytical problems were noted. To ensure that all the nickel in the sample
was quantified, the nickel analysis was requested on a fusion preparation as
well as an acid oreoaration. The fusion preparation was performed in a
zirconium rather than a nickel crucible. This was to minimize the possible
introduction of nickel into the sample during the fusion process. The acid
preparation results were slightly higher (7.5%) than the fusion results, but
likely within the systematic error. This would indicate that the acid
digestion is sufficient to quantify Ni in a ferrocyanide tank. The average
nickel results for core 58, 2.OIE+4 ug/g (fusion) and 2.15E+4 Ng/g (acid) were
within the expected range of IE+4 pg/g Ni.

4
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Mickel was -present in the hot cell blank just slightly above the detection
limit for the sample, and less than detectable in the duplicate. The field
blank Ni results were both below the detection limit.

Cyanide
The cyanide (CN) analysis was performed by procedure LA-695-102. No
analytical problems were noted. The results for core 58 were much lower than
expected, with the average being 55.0 pg CN/g (dry weight basis), and the
exp°cct°cd range beliig ivvv %ig r,N/g.

No CN was detected in the field blank.

Total Organic Carbon
The total organic carbon (TOC) analysis was performed by procedure LA-342-100
for the solid sample (core 58), and LA-344-105 for the liquid samples (field
and hot cell blanks). No analytical problems were noted. The solid sample
procedure was chosen because it contains a step designed to break down tank
sludge, and the liquid procedure was chosen because it provides a better
detection limit. A spike was requested on the solid matrix sample, but was
not performed. Spikes have proven unreliable for this procedure, apparently
dte tc hemogeneity prabiems, and the additionai dose required to perform this
test was not warranted given the limited usefulness of past spike results.
The core 58 average result of 724 pg C/g was well below the notification
limit, and in the expected range of 1000 pg C/g.

The field blank and hot cell blank results were below the detection limit for
TOC.

Gamma Energy Analysis Cs-137
The gamma energy analysis (GEA) was performed by procedure LA-548-121. No
analytical problems were noted. Initially a GEA was requested for both a
fusion and a water preparation. The water preparation was dropped as
unnecessary (cc:mail dated 6/28/94) due to the limited usefulness of the data
and the sample dose rate. The Cs-137 results for core 58, 85.8 pCi/g, were
lower than the expected range of 1000 pCi/g. The core 59 results were very
low at 0.72 NCi/g. This sample was probably from the salt cake layer of the
tank, which was expected to be low in activity compared to the sludge.

The hot cell blank was below the detection limit for Cs-137, but the field
blank sample and duplicate results were above the detection limit. The small
amount of contamination in the field blank bears no .significance to core 58
and 59 results , which are at least a factor of 1000 higher.

Strontium 90
The Sr-90 analysis was performed by procedure LA-220-101. One rerun was
requested. No other analytical problems were noted. The Sr-90 analysis was
re-quested on-bo-th a-€uston and-am acid-preparation. The results compare very
well to one another, indicating that the acid digestion is sufficient to
quantify Sr in tank wastes of this type. The average result for core 58, 4160

5
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WHC-SD-WM-DP-079, REV. 0 8E480-94-110

pCi/g ( fusion) and 4270 pCi/g ( acid), were within the expected range of 1000
NCi/g.

The field blank Sr-90 result averaged 2.21E-3 pCi/ml. This was most likely
due to contamination during analysis, and is not significant compared to the
core sample results.

Sincerely,

/^ z'i `C`'
Andrew D. Rice
Project Coordinator
373-4225

Attachments Sample Data Summary
Communications
Raw Data
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DSC
LA-514-113

Sample
I.D.

Lab
I.D:

Notification
Limit
Cal/g*

Standard
Recovery

9'°

Sample

Cal1 ` *

Duplicate
Sample
Cal/g*

Averge
Result
Cal/g*

RPD
%

Core 58, Segment 1 K211 125 101.2 14.2 12.2 13.2 15.2
Core 59, Segment 1 K218 125 104 no exotherm no exotherm no exotherm NA
Hot Cell Blank K216 NA 95 no exotherm NA NA NA

CD* Dry weight basis

^
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TGA (% Water)
LA-560-112

Sample
I.D.

Lala
I.D.

Notification
Limit

Standard
Recovery

Sample
%

Duplicate
Sample

Averge
Result

RPD
%

Core 58, Segment 1 K21 1 ( 0.0932*DSC)-10.7) 99.6 30.8 32.5 31.6 5.4
Core 59, Segment 1 K21 8 ( 0.0932*DSC)-10.7) 98.4 0 0 0 NA

Hot Cell Blank K216 NA 98.9 99.9 NA NA NA

Field Blank K214 NA 98.8 99.9 99.7 99.8 0.2
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^
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V
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CN
LA-695-102

Sample Lab Notification Standerd Prep. Sample Duplicate Averge RPD SPIKE (M9an)/ Detection

LD. I.D. Limit Recovery Blank Result Sample qesult % RESULT {Detectioni Limit
ug CNl ' % u CN/ u CN/ ' ugCNlg' ugCN/g• %REC Lirti it ug CN/

,Core 58, Se^ment 1 K211 3.9E+04 93.0 <2.00E-02 5.13E+01 5.85E+01 5 50E+01l 13 . 0 109.1 22. 65 1.66E+00

Sample Lab Notification Standard Prep. Sample Duplicate Averge RPD SPIKE (Mean)/ Detection

I.D, I.D. Limit Recovery Blank Result Sample Result % RESULT (Detectioni timlt

u g % u g CN/mL u CN/mL ug CN/mL ug CN/mL %REC Lins it ug CN/mL

Field Blank K214 NA 100.3 <0.03 <0.03 <0.03 NA NA 101.9 NA 0.03

" Dry weight basis.

^

^
Cf)
4?

^
^
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TOC
LA-342-100 / LA-344-105

Sample Lab Notification Standard Prep. Sample Dupl^cate Averge RPD Spike (Mean)/ Detection

LD.
O.

Limlt Recovery Blank Result Sample Result % Recovery (Detection Limit
ug C/g °k ug G/g ug C/g ug C/g u C/ % Limit ) u C/

Core 5 8, Segm enll K211 3.OE+04 90.0 ^ 1.1 7.09E+02 7.38E+02 7.24E+02 4.01 NA 1.81 4.00E+02

Sample Lab Notification Standard Prep. Sample Duplicate Averge RPD Skepi (Mean Detection
ID. I.D: Limit Recovery Blank Result Sample Result % Recovery^ (Detection Limit

ug C/mL % u C/mL u C/m u g C/mL ug C/mt % Limit u G/mL
Hot Cell Blank K216 NA 100.3 N/A <5.50E+00 NA ^ NA NA NA NA 5.50E+00

Field Blank K214 NA 95.0 <5.00E+00 <5.50E+00 <5.50E+00 NA NA 100.3 NA S.SOE+00

F°

2

^
Cn

b4

m
<
0



Total Alpha

LA- 508-101

Sample Lab Notifica8 ndazd Prap. Sample Duplicste AveTge RPD Spike (Mean)/ Detection

I.D. ° t D. Limit cover
y

TF%e Blank Sampla Resuit %' Recoverry (Detection Limit
uCV % uCi/g uCil uCi) uCi/ % Limit uCU

Core 58, Se ment 1 1Q11 41 81.6 <1.93E-01 2.59E+00 2.30E+00 2.45E+00 11.9 89.9 8.17 3.02E-01

Core 59 , Segm ent 1 K218 41 102.4 <1.22E-02 1.21E-01 1.25E-01 1.23E-Ot 3.25 96.5 3.92 3.14E-02

Sample lab Notification Standard Prep. Sample Duplicate Avarge RPD Spike (Mean)/ Detection

I.D. I.D. Limit Recovery Blank Sample Result 4e Recovery (Detection Limit

^ uCi/mL % uCt/mL uCl/mL uCi/mL uCi/mL qe Limit uCi/mL

Hot Cell Blank K216 NA 93.3 NA 9.67E-07 NA NA NA NA NA 2.05E-07

Fietd Blank K214 NA 90.5 <2.09E-07 <4.33E-07 <4.19E-07 NA NA 101.6 NA 5.24E-07

t^

Â

l'

I



Cs-137

LA-548 -121

Sampki Lab Notification Standard Prep. Sample Duplicate Averge RPD (Mean)/ Detectlon
I.D: I.D. Limit Recovery Blank Result Sample Result °^ (Detection Limit

uCU % uCi/g uCi/ uCi/g uCi/ Limit)
58, Segment 1 K211 NA 96.1 <5.51E-01 8.85E +01 8.30E+01 8.58E+01 6.41 155.72 5.51E-01

(:ore 59, Segment 1 K218 NA 105.5 <4.01E-02 7.15E1-01 7.36E-01 7.25E-01 2.88 18.08 4.01E-02

Sample Lab Notification Standard Prep. Sample Duplicate Averge RPD (Meart)/ Detection
I.D. I.D. Limit Recovery Blank Result Sample Result % (Detection - Limit

uCi/mL % uCi/mL uCi/mL uCi/mL uCi/mL Limft uCi/mL
Hot Cell Blank K216 NA 99.5 NA <2.65E-04 NA NA NA NA NA
Field Blank K214 NA 98.6 <2.27E-06 1.67E:-04 1.63E-04 1.65E-04 0.02 72.69 2.27E-06

^.^
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Q

V
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Ni
LA- 220 -101

Sample Lab NotiHcation Standard Prep. Sample Dupkcate Averge RPD Spike (Mean)/ Detection
I.D. I.D. Limit Recovery Blank Result Sample Plesult % Recovery (Detection Limit

ug Ni/9 % u NUmL u Nij u Ni! ui Ni) % Limit) ug Nl/g

Core 58, Seg. 1 (fusion) K211 NA 101.5 0.061 2.02E+04 1.99E+04 2A1 E+04 1.49 104.0 NA 0.061

Core 58, Seg.1 (acid ) K211 NA 94.74 <.02 2.13E+04 2.17E+04 2.15E+04 1.86 94.74 NA , 0.021

Sample Lab Notification Standard Prep. Sample Duplicate Averge RPD Spike (Mean)/ Detection

I.D. I.D. Limit Recovery Blank Result Sample Result % Recovery (Detection Limit

u Ni/mL % ug Ni/mL u Ni/mL ug Ni/mL ug Ni[mL % Limit _ug Ni/mL

Hot Cell Blank K216 NA 99.72 <0.020 7.30E-02 NA NA NA NA NA 0.020

Field Blank 1Q14 NA 99.72 <0.020 <0.020 <0.020 NA NA 101.4 NA 0.020

t^

2

^

I



Sr-90
LA-220-101

Sampie Lab Notification Standard Prep. Sample Duplicate Averge RPD (Mean)/ Detectlon
I.D. I.D. Limit Recovery Blank Result Sample Result % (Detection Limit

uQi/ ° 96 uCi! uci/ uCi/ uCaV Limit) uGi/
Core 58, Se . 1 tusion 11 NA 102 1.92E-01 4.13E+03 4.19E+03 4.16E+03 1.44 1704.92 2.44E+00

Core 58, Se . 1 aci N;211 NA 99.7 1.17E+00 4.22E+03 4.31E+03 4.27E+03 2.11 1914.79 2.23E+00

Sample I..ab Notification Standard Prep. Sampie Duplicate Averge RPD (Mean)7 Detection
I.D. Limit Recovery Blank Result Sample Result % (Detection LimK

uCi/mL uCUmL uGI/mL uGi/ml uCilmL Limit uGti/mL
FieldBiank K214 NA 102 <3.42E-06 2.22E-03 2.19E-03 2.21E-03 1.36 0.32 6.86E-06

^.,

i.i ^
N

4

m
<
o
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SAMPLING AND CUSTODY DATA
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CHAIN-OF-CU^TODY RECORD FOR CORE SAMPLING

(1) Shipment Number ^ 00 (2) Sample Number C(`/ - OO ) (3) Supervisor* 50/1e_5

(4) Tank Ry/-C- /!I (5) Riser ^ (6) Segment ! (7) Core 0 5' K (8) Cask Serial Nurnb4r . / 00 7-C.

FL

^

Radiation Survey Data: (9)FIELD (26)LABORATORY (10) Shipment Description:

Over Top Dose Rate < d- Sn^/y, < D• S ^ A. Work Package Number
- 0 U51,

Side Dose Rate 3,,,eJ^ B. Cask Seal Numbel` -y3 •] (p L

Bottom Dose Rate
2ra2 ,/4 r 7 .^ C. Sampler NumberiUsed

Smearable Contamination ^Ded- c D. Date and Time Sampler Unseated jy- 11
(alpha) 6alpha)

1).ez
E. Expected Liquid Content

^n

^

L(beta-gamma) (beta-gamma) F. Expected Solid Content

RPT• ^^J-^^R6T• ,^ J G. Dose Rate Through Drill String
(Slynarure) si^ns ure) H. Expected Sample Length ^]TO 9.5 ss

(11) INFORMATION (Include statement of laboratory tests to bq performed.)

/^^^ ' G^1u f^uG^^•CZa r drI Gt/h-G- 5 y^ --C_V- 00
l^

VJ

^

(12) Field Comments: h^ •^ CL ati rd ^r^,yQ r a^ ^3eFo,^
(27) Laboratory Comments

v
OP STroKe_ . b

V
tD

(13) POINT OF ORIGIN (14)SENDERNAME (16)DATERELEA;ED ( 18)DESTINATION ( 20) RECIPIENT NAME (22)DATEREt'^^7ED

C - #Ov)Qj r1 s q, ^2-ct S aftj T'
( 15.)SENO SIGNAiU E (17)TIMERELEASED

_
^ (21 ECIPIENTSIGNATURE (23)iIMERECEIVED

(19) Seal Intact Upon Rel 6. a (24) Seal Intact Upon Receipt ? (25) Seal Data Consistent with this Record ?

Yes q No
k

,y{ Yes q NoF^
Shipment No. Cask Seal No.

Yes q No Yes q No

Sample No.

Yes q No

DISTRIBUTION: Wh,te-O7(ii•eolSampleManagement Yellow - RecipientoFSample BC-6000-309(0290)

Pink-ProcessEngineering.Rt-51 Goldenrod-TankFarmOperations.T4-O1



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING
i ove

(1) Shipment Number _rj9y- 0O1 ( 2) Sample Number /111_ (3) 5upervisor" 1 tY^A-tj?^ (^, Sp11C^

(4) Tank 2y/- G-//Z _ ( 5) Riser, (p (6) Segment 461- (7) Come (8) Cask Serial NumbeF ,i0O,5 'C

Radiation Survey Data: (9)FIELD ( 26)LABORA70RY (10) Shipment Description:

Over Top Dose Rate A. Work Paickage Number O12Sra

Side Dose Rate < p ^o_^r B. Cask Sead Number
<o• ^.

Bottom Dose Rate < O, 5 vy Ir C. Sampler Number Used 92- ;' /(o
Smearable Contamination ^^)et

l
D. Date and Time Sampler Unseated _/ -17//.- 910

(alpha) (a/pha)
E. Expected Liquid Content

Q i
1Q(J1Q

a .
(hetie-gamma) ( eta-gamma) F. Expected Solid Content 070

RP7 y
^••

G. Dose Rate Through Drill String
^ ^Stgnature)(Siy H. Expected Sample Length cc ,

(11) INFORMATION (Include statement oflaboratory tests to be performed.)

^RNK C^ci^f scfcriza^d^t/ C^IwJ 61/}r-- 201
^

S^
tY)

(12) Fiefd Comments:

£sln^
(27) Laboratory Comments

w^^^c bIto
Do.Ve- tt.-<%e. F'^^^^- w y-/2-4q m

( 13) POINT OF ORIGIN ( 14)SENDERNAME ( 16) DATE RELEASED ( iB)DESTINATION ( 20) RECIPIENT NAME (22)DATEI^SEIVED

C '" ( 15rS DERS F U (17)TIMEREIEASED (21) RIE CIPIENTSIGNA7URE (23)TIMERFCEIVED

/-yi 0,5 f r¢Ci /M6

(19) Seal Intact Upon Release ? 4) Seal Intact Upon Receipt ? (25) Seal Data Cons stent with this Record ?

'&Yes q No ^ Yes 0 No

L

Shipment No. Cask Seal No.

6Yes [] No a Yes D No

Sample No.

Qg Yes q No

D15TRIBUTION: White -OfficeolSampleManagement Yellow - Recipient of Sample BC-6000-309 (02/90)

Pink-ProcessEngineering,R1-51 Goldenrod-TankFarmOperation9,T4-01 -



CHAIW-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number S^H-" d0°Z _(,2) Sample Numb,er 9- OiU ol- (31) SupervisoP',^ sC 50^^Î

(4) Tank _L 111 ( 5) Riser '9 (6) Segment _(7)Core O 5q' _(8) Cask Slarial Number G-/02

RadiationSurvreyData: (9)IFIELD ( 26)LABOaA

G

(10) Shipment Description:

ZcOver Top Dose Rate SMQ^ '^ '/ A. Work Package Number ya1,-O). J(p

Side Dose Rate C(^^^n, r !^ B. Cask Seal Number -37 7a

Bottom Dose Rate ,CQ . 5,,reT Or C. Sampler Number Used 0.2q

Smearablei:ontamination ^ fJ ,,rf L^ D. Date and Time Sampler Unseated y-^-yy q'y0
(adPha) (alpha)

Lo

E. Expected Liquid Content o%

°(beta-9amma) (betyamma) F. ExpectedSolid Content /O/090

RPT• RPTF -^/) G. Dose Rate Through Drill String L. 5

(Si mature) (Signatu H. Expected Sample Length 7
7
^$

(11) INFORMATION (Include statement ofFlaboratory tests to be performed.)

G\,u_cacie^ ^za 2;o.V ^Ia v Nc-sD-wm T'f- -2oq ^V

(12) Field Comments: (27) Laboratory Comments ^

F(r5f aAThpe_ is n.co^^ sow^ t^ufa S+Ir cnK^ , b

Dose- R-Tg- sW03 11..-T- lktrt 0-1 i3it- ,t/o S411hp)e-
vcv

M sbM/(a-f. 4I3e TYa,I Le1(S1^s
00 $t^Plt. 5(Oi,/M uu Ort1S rtoc

/o`` K ^
m
_<i ^LOn9 I

( 14)SENDERNAME OERELEASED(16) (16)DESTINATION (20) RECIPIENT NAME ( 22) DATE RECEIVED

aql-c- rr^ ^^As&

•s

-LL 4y n ^1
-S

Al'fT1FL - ff i6 S -;;? ;:x - 41^c

(15)SEN ERSIGNATURE• (17) TIME RELEASED ( 21)RECIPIENTSIGNQTURE• ( 23) TIME RECEIVED /yS

^ - t0 ^ t^ 3 -'o v^^ 9
(19) Seal Intact Upon Release ? (24) Seal Intact Upon Receipt ? (25) Seal Data Consistent with thls Record ?

Yes [] No

T
'

^Yes [] No
Shi ent No. Cask Seal No.

Yes q No Yes q No

Sample No.

[9-1yes q No

DISTRIBUTION'. White -OfficeofSampleManagement Yellow- ReciplentofSample BC-6000309 (02/90)

Pink-ProcessEngineering,R1-51 Goldenrod-TankFarmOperations,T4-Ol



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) ShipmentNumber 0^3__ (2) SampdeNumber 941 -00-9 (3) Supervisior• n_ E. Me ^.^ ^It

(4) Tank C-111 (5) Riser, (a ( 6) Segment (7) Core bD (8) CaikSerialNumber C. 10a9

)Q
0

Radiation Survey Data: (3)FIELD (26)LABORATORY

M/ 7M
Dose Rate / eq• Z^ (y pl ^Over To

(10) ShipmentDescription:

A Work Package Number sr2E 9 -'p . , . e^ z o I a

Side Dose Rate .L O • Z M&L z 0, B. Cask Seal Number 3 7 S 7

Bottom Dose Rate C. Sampler Number Used Qi - Oa I

Smearable Contamination D. Date and Time Sampler Unseated y-aq-qq )y:( j
(,efpha) (alpha)

E. Expected Liquid Content O%

(beta ^ a) (betaya^)

RPT• PT•

F. Expected Solid Content

G. Dose Rate Through Drill String

10 0 l

110 e.rer^/l

^

^.-

^^ tr ^ (sg"ar H. Expected Sample Length
,dellr

(11) INFORMATION (Include statement oflaboratory tests to be performed.)

51
Glictra n Q I.,., w^IC-sb-wM_TP_ao4 ^^

(12) Field Comments: (27) Laboratory Comments

Corr^awA'e.A w..sfai II
N

-fro.n b°46m of 4ro1C,a. bv

{{4 $mlid ObJGr^ ^r/ 4reM bOfOM Or 54Y»IC2

o

m

0
(13) POINT OF ORIGIN (14)SENDERNAME (16)DATE/RELEASED

l

( 18)DESTIN,ATION (20)RECIMENTNAME

r7 1^u< A'^

(22)DATE CEIVE

r q,9yt; II^ y a4`9'^ aaa s
•2/ - A . , Z

ayl-L-11^ (15)SE ERSIGNATURE•

;

(17)TIMERELEASED (21)REGPIENT

•

(23)TBMERECER/ED,

^.^C.. /telP t$730 t^^S

(19) Seal Intact Upon Release ? ( 24) Seal Intact Upon ReceiDt ? (25) Seal Data Consistent with this Record ?

Yes q No XYes q No
Shipment No. Cask Seal No.

XYes q No ;KYes q No
Sample No.

0Yes q No

DISTRIBUTION: White -Office of Sample Management Yellow -RecipientofSample BC-6000-109 (02190)

Pink - Process Engineering, R7-51 Goldenrod-Tank Farm Operations, T4-01



WHC-SD-WM-DP-079. REV. 0

REQUEST FOR SPECIAL ANALYSIS (RSAI

RSA No.

y
(f C

1 smple Origin 2. Date Submitted

y-1^ q4
4. Redusater Name

ANu y^', C^
6. Charge Code/Work Package

N43 C.d
3. Submitted By

-RK rc^LtYt
5. Requester Phone/MSIN

3^3 j^73' /

7. Date Required

5-.^^ -4 Y

ID
Colbcted

9 Laboratory ID
12. Number of

Sampka
13. Volume of

Samples
.14. Protocols

8. Cuatomer
Data Time

.

0

C3 None 0 RCRA

^CC S (
7 J

^^ / 0 NOA-1 ®Other

E] CERCLA S rL I Cr 1

15. Sample Type

El Su9d 0
Soil 13

Slurry

Gu ^ Water 11 Waste

- - - - SoWtbn Slud9e 1-1 Uil

- - - - ---^OIMS ( !nwr:IfN

18. Stora9e Requirements

^ None L ^

Specify 2 22 'aJ praA P ^eL4re Jo'r

/2c<d Sn'wt^S

17. Process Knowled9e/Known Usted Waetes

C&Unknown

^ Known ( Reaae attach listl

Pretriouafy submitted for this Project

10. Determination 11. Expected Range
18. Surwy Dose Rate

AD tr=i f'Cn1p y5=5' ^' MPYS)9 [uro Sqr.^(E

• "LS C:
-

19. Disposition of Waste

Retum to C9ent/Location

Diapoae per 222-S Procedures

'-^C`' Otler

1" StC' L^, ^.7

tLi
20. AdditionNlnformation c , n/

k^..c.t w.( 1c^ rcw Ci^^
lE h A

r TA
rta ..

L d
--
Sr

i c.L^
tic.. ^'tu.s't

^E 11,ts.0.t G(i .^es

blr^^24S;vt^^ irc<t^ti ,e t CrkG

( a 11^- rzda^l fe

^y .r^ 6 cD-A

14un ^/C-. Sc^1^Sr STi^ ^^1- 0q C
21. Chain of Custody

No

ElVea Number.

22. Ani9rrd CuatodlalGroup (seNct onal

[:] PCL . PDSU .^.C] ENV ^Proceo

24. LWorotay;Manperlif naukedl -::

23. SampleRecarvedBy: >J

9rt9: Dab:

w.-un...,al 11 u..r



WHGSD-WM-DP-079, REV. 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

RSA No.

^-
•emple Origin 2. Data Submitted

34-_94
4. Reqwster Name

A D (2(cE
6. Charge Code/Work Package

1J4C33
C -// 1

/
3. SubmittW By

Pc 12t ct.
B. Requester Phone/MSIN

3- 5$?5
7. Date Required

S

ID8 C
Ca9ee22ed

Laborator ID9
_12.- No„.k.aral--__-

Samples
i 3- VoHsaof

Samples
_M: Fbtaeof: -

ustomer.
Date Time

. y
E) None Cj RCRA

C C p F^
JO

JL 1

v^-

I

^

[:] NQA-1 Other

^OD M l
[] CERCLA SEE G

15. Sample Type

[:] So9d So9 ^ Slurry

ri
Oae Water Waste

^ Solutbn Sludge ^ Oil

Other (speclly)

16. Storage Requinments

None

^ Specify

- -

17. Process Knowledge/Known Listed Wastes _

z
Unknown

Known IRean attach 9et1

^ Provioualy submitted for this Project

10. Determinetion 11. Expected Range
18. Survey Doae Rete

/C^^•+^L^ : ^ • !^
HPT Si/nature

C^
19. DleposRlonofWeste

^ Return to ClienVLocetion

^ Dispose per 222-S Procedures

&EA ®OB,.r CQµrMT A•J• P21p2-Iy

r-10 71 s pasA L.

A
20. Additional Informetion

CTh r5 san•tr/c It a 1 i^ /1 6/a-n.k,

5/L/(^pcd w/ ^-t, COrG s8,

f}LL /N 7f/PL-fe-47-E•

P G TA2 / ToGE ,G ,N,,Famf}TQIX SnIK

5TD Ila.n(c.
21. Chain of Custody

C] No

Vas Number.

22. Asiiyned CunodldGrouplealect one)

[3 PCL POSU ^ ENV Pmeen

. ' .

23. Sempk Receiwd By.

Date: V "z 1•'4 T9ro': ICit••'-

24-Uboratnry Maneperlif reqWrW)

'? ""1r r
04 rt./

Dm:

BC-6700-181 I11/921



WHGSD-WM-DP-079, REV. 0
RSA No.

REQUEST FOR SPECIAL ANALYSIS (RSA) I^ /

j
1- "xnple Oryin

!
2. Data SuEmitted 4. Requester Name

-771
/WOrk Packapr6. Charge Code

'9 1<0 ^ ructcl^
3. SuDrnitbd By 5. Requester PhoneIMSIN 7. Date Required

f^.o.j f/a/e- 3?3-3xbl< T6-3i 5-1at?1451

- ID -- .. .. . Lil•oratory IDo

12. Number of
Samples

13. Valume of
Samples

- - - -

14. Protocols

omar
Tk ^

-, ^ Nons RCRA
Dete na

Na !O
/JdrnLS C] NOA-1 C] Other

[] CERCLA

^ sorb

^ Oae

0 Sohnbn

M Other (specify)

Storage ReQuireme

None

o Speeify _

17. Process KnowledpelKnown Lialed Wastes

- __ - . Unknown

13Known IPleaw attach list)

E3Pnviously su6mitted for this Project

10. Detenninadon 11. Expected Ranpe
1S. 5urwy J Do+s Rete

l,// ,^.-^ <^ •^
^1 t•^' C C' -^^ HPT Sipnat

Disposition of Waste

^ Ratum to CGent/LocNion_

Dispose per222-5 Procedures

^ Other

OSou q slurry

Watsr []Waste

^ Sludge [:] Oil

^rc /1c:.^d^^y 5a vyLj'tL p ricr i-a

TcP niatiysl S.

^Yc Nlo 31p••+•ks . CCu.PI;ccfc5 or

SPr kes.

No

E] Yes Numler.

23:SampleReeeiwd:By:,::'.

..- 17t1-_-,a4



WHGSD-WM-DP-079, REV. 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

J,ka sample Orlyln 2. Data Submined 4. Requester Name B. Charpe Code/Work Packaoe

5-4-44 A. r^- 621 w N4c33
C // I 3. Submitted By S. Reoueater Phone/MSIN 7. Data Required

,4, 373-5878 S 6s4
CWMeted 12. Number of 13. Volume of 14. Protocob •

S. Customer ID S. Laboratory ID Samples Sampka
Date Tima [:] None ^ RCRA

C5 J S
st

00 q
C] NGA-7 ®Other

/ [:]CERCLA SEE TZr' I7

15. Sample Type

'21 Solid El Sofl CJ slurry

0 Gas 0 Water ^ Weste

Solution Sludge ^ Oil

Other lapecifyl

16. Storape Repuirementa

I C3 None

^I t^SpecifY af?a s r,CIX.E7^/^'E^i 1-02

! a I 1 2*12 sA"ptt- 45iroiZ+0-F--

K
Unknown

0 Known IPlease attach list)

--^ ^ Prerlously submitted forthis Project

10. Determination I 11. Expected Range

T(rs}

.II .oUn

^&yee Number.

23. Se,npls Reeetwd By1 -.:

ourvey Dose Rate

NPT Signature

^' '¢-9 q Retum to CI»m/I.ucatbn

^ Diepow per 222-S Procedurea

® Other INi-yzM1 )^, 1/, 21 rE T(21 uR-

tu l)ls"QCSk L

9f- 002

P62'r-C^^"^ Irl j>/j7L1 4^E

s^v
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. ... , .. ^ . ... _ .. . ..

^...... ,..... ,{3i-From:-David-R Bratzel-at-=WHC268 9114194 5:08P^1 I i nc7 b^tae• 191nI
To: Brett C Simpson
cc: Cherri DeFigh-Price, Andrew D Rice at --WHC168
SO•iect: C-111 Segment Recovery

•------ - -------- Message Contents -----______________^__

WHC-SD-WM-DP-079, REV. 0
------ --- ------Brelt-26grantsDf-material-'s&-cUffirirnt to do minimal

analyses - let's discuss and prioritize - Dave Bratzel
***kkkkkkkkRRkRRkR*l.kk**kkkkkkkRRk*RRkk*k*kkkR

This is to inform you, in accordance with the C-111 Tank
Characterization Procedure (WHC-SD-WM-TP-209), that the
amount of material recovered from core 58 was insufficient
to perfarm the requested a^alyses and permit a^^imum of
10 grams archive material. Approximately 1.5" (26 grams) of
sample was obtained from Core 58. As instructed, no
analyses will be performed on this material unless
specifically requested to do so.

AD Rice
C=iii Projcet Coordinator

•frp



1201 From: Andrew D Rice at -WHC168 4/25/94 4:13PM (1052 bytes: 12 In)
To: John L Deichman at -WHC321, Joseph E Meacham at -WHC129
cc: John G Kristofzski, Richard K (Keith) Fuller at -WHC169, Ruth D Schreiber at
-`uHC163, Robert J (Bob) Cash at -WHC129

► ndrew D Rice WHGSD-WM-DP-079, REV. 0S^,zct: Core 59 Extrusion Results
-------------------------- Message Contents

The second core from Tank C-111, Core 59, was extruded this
afternoon. The sampler contained about 1.7 grams of fairly
d:y-an-d-erustlike material,-w+lh a di-y white appearance.
Only a very limited number of analyses could be performed on
this sample. This material is clearly very different from
the material obtained from Core 58. Please provide guidance
as to how you would like the lab to proceed with this
sample.

AD Rice
Pt^

Z7



1491 From: Andrew D Rice at --WHC168 5/2/94 1:55PM (1217 bytes: 16 In)

To: Robert J(Bob) Cash at -WHC129, John L Deichman at -WHC321, Joseph E Meacham

at -WHC129
cr• Richard K (Keith) Fuller at -WHC169, John G Kristofzski, Ruth D Schreiber at

1C163
I.,.ndrew D Rice
Subject: C-111 Core 60 Extrusion Results WHC-SD-WM-DP-079, REV. 0

----------- Message Contents ----- ---

Core 60 of Tank C-111 was extruded this morning (5-2-94).

About one inch of sample, with a mass of 19.7 grams, was

--obt-ained. The-sample was-darlc brown, with a thick and

clay-like consistency. This sample was very similar in
appearance to core 58. No drainable or liner liquid was

detected.

Six inches of sample were expected to be recovered in core
60:---T-he-results-of ihis extreesio.n. co.n.st6 tute i.n.sufficient
segment recovery as defined in the C-111 Tank
Characterization Procedure. The 222S lab therefore requests
a Letter of Instruction to prioritize analyses of core 60.

AD Rice
PC

^^



1861 From: Robert J (Bob) Cash at -WHC129 6/28/94 11:59AM (1545 bytes: 31 In)
To: Andrew D Rice at -WHC168
cc• 'nhn G Kristofzski at -WHC168, Raymond (Ray) Akita at -WHC168,

and H Griffin at -WHC32, Robert J (Bob) Cash, Joseph E Meacham,
^.i D Schreiber at -WHC163, Gary T Dukelow

Subject: C-111 Core 58 Water Digest
---------- ---------------- Message Contents ------------------

u'-WHC-SD-WM-DP-079, REV. 0
Gentlemen:

The Tank Characterization Plan for C-111 currently requires
Gamma Energy Analysis (GEA) on both a fusion and water
preparation. 1 am not aware of any rationale for the water
prep. I commented on this for the revision to the
Ferrocyanide DQO, and the water prep GEA was dropped.

The lab is ready to perform the water prep. Core 58 has a
substantial dose rate, so I would like to minimize
technician contact with this sample. The only analysis
performed on the water digest is the GEA. I propose that
the water prep GEA be dropped. The fusion should provide
the information you need. If you agree, please send me a
cc: to this effect.

AD Rice
PC

'*************************

kndy,

We agree. Pls proceed without doing the water digest.

We have corrected this in the new DQO going out in a few weeks.

TNX,

Bob Cash

L9
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Ilqm TANK C-) Il
WHD-0-WM-DP-079, REV. 0

EXTRUDED SEGMENT DESCRIPTION SHEET

t.OGBOOK 0 WHC- N- 74;- I

SAMPLE O0 / CORE SO -

RISER

-

SEGMENT ^

GENERAL DESCRIPTION OF SAMPLE:

IAI LINER LIQUID IBI DRAINABLE LIQUID

1.

2.

3.

5.

6.

!. 113 1nchcs
LS rnchcs

.1v.v. Cmi

4"ndlt

COLOR '^:;X

PHYSICAL I^C^L^ I^j-FS+2f,!7^-ntdycd -^(f o1(^2yvr.d^

APPEARANCE

DIAMETER OF SAMPLER Iinl

APP. SEGMENT LENGTH (in)

VOLUME OF SEGMENT 1em31

OTHER ^^ .2.'J giA.rna cr( J-LntL^^ u/^ n'nCC<*.chasL.

n

^yCa.uL ^n, ^,an ^ 4 ^ov .

lT(%
Co

IOT CELL TECNICIAN: DATE:

OGNIZANT SCIENTIST: DATE: /

EVIEWED BV: DATE:

JARNIAL / /i

TARE WEIGHT (0)

GROSS WEIGHT 1 9 1

NET WEIGHT lal ^t^el

TOTAL VOLUME Imll a

DENSITY IplmLl

Form 1 Rev. 0 LT-549-101 PaOe 1 of i
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î .,.

^._•rM^.. .,

.» pr .. " «A}Y. d(
i 14 \ h.•.. .

i ^ {^ 1 T

^ r
.. . .

I\

N.e or.nyr renu.r l:,wr, lnuu n,«y

a • 6 6 1 9 la 11 It 13 4 15 is 11 1^

3^ ;,a^ •.t^

r ^.lr^=x"""-- •

,..., _

• }^ r_ ',lO + • K:w^iZ'N'y a ^• v'

01

!J I

I^



---

1

a ., 58 ,Zo r.rTi = 2 y O sl=

H.

0

2 L . _

^ .-._ ^ J • 1 Ii ^ - l '1 i . -.

) L'



--- ,

10.3

C*VM rt&c-xl b,v 1L1.2 7/M Bap d/}LCCt:
_ _

s'ov o o ^.,, P= ^f9^i. 9^^
C^ _6^a, c.1^.t^;no rei^d7>

.Q.^.r^̂ ,Z^i: l^^. i w.(.:,. t.1,ew. - /^.(e22tp

w*

mt



__ WHGSD•VVNA-DP-079
'
REV

18
- ^ ' _ z^ h

C-^ll FiELD

-
,I-



e- I I I Cmh..& 5,? - TAe '" /o 00 /

7,() 410.0

_,,..,..^---^--- ^^ _.-._...__-----• ^

Ccvtlc^ SZI o-!- !^o Lt d P.: ^k r 4aU ^!y o o I

LA {-Ika 7-1) ^ l2sfl `

6005 c58 sl K-2II 189c

^nOR C59 F8 /C^IH Ib97

6001 0 5814cB iC.;2



20

•--

s -_

z

D.SD-WM-DP-079, REV. 0 54zhyt

^, Tank 241-C-111
^i"^^ ' ^^0 ^ Extruded Segment Description Sheet

Sample 'r^-o0,3 Riser Core ^00 Segment /

General Description of Sampie: ^'^ a' ^ =9J ^ ^+^ _ ^ `•

TJ.z,G;.^ c^2s.ae.L L^ ruL^i g c c Gw^ . L^r:,Eu.. ^-C,:a.c^C a/f^,- c tL ^

G^Qur. Cb x f/uc ^^d cy^v+.ef ,,o^^ i' r^ Ecti f ^^f ,GeL..eG^..

Cla, k ti,a.^n -'v,li
S

r^^ siil'•v
Sketch:

•

Photo Sampler Efficiency tt^ Drainable Liquid Density

Volume of Sampler, e L,^ Total Weight A//a

XVolume of Air 9`f• 7%. Total Volume N q

^-,- tVolume of Liquid Density N

XVolume of Solids Turbidity A/ A

Comments: Comments: ---2Zv c:ln.¢^ -
=.,,•=_

! ^: ` - +^ • •, ,..^

Solids Liner Liquid Drainable Liquid

Color Dar-K $rown Collection Jar Collection Jar 0

Consistency ^i„"1t, L&'` Gross Wt. N f^ Gross Wt. lV A

Homogeneity Tare Wt. N q tare Wt. /1/f7

Texture Net Wt. /J A Net Wt. /l/k^

Penetrometer /l/ Iq No. Phases No. Phases NA

Cognizant Scientist: 3 95^

Reviewed By: ,,.` S- 3- q

°4?
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
WHG0-Mpp-079, REv c

Lab Seament Serial No. Customer ID:

Analysis: I Sample Prep:

Instrument: SNF04495 Procedure/ Rev: LA-505-159/B-1

Technoloqist: LH STANDLEY Date: 07/07/94

Starting Time: 0730 Temperature 95 C

Ending Time: 0830 Chemist: B. GRIFFIN

Comments: BATCH#

Description Lab iD

1 STD K-209 8500

2 BLK K-210 8600

'I SAM K=2ii 8700

4 DL)P K-211 8800

5 SPIKE K-211 8900

6

7

8

9

10

-°--°- ------ --^1BSGfIpLIVn - - -- -- LaU ID

11

12

14

15

16

17
18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

WHC-1 G3MWHC1N10G2.5m1 50m1

fbo

A-6000-B81 (03/92)



WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD LA-505-159/B-1 RERUN# 0 ANALYSIS START DATE
7-7-94

PREPARED BY LH STANDLEY SUMMARY DATE 7-7-94

SAMPLE C-111 TIME START 0730 TIME COMPLETE 0830
-POINT

SPL ID I SERIAL NO RESULT #1 G R ML - > MLS COMMENTS

STD K 209 8500 OF = 20 2.5mL 50 2.5mL -> 50mL
G3MWHC1N10G WHC-1

BLK K 210 8600 - - 50 TOTAL VOLUME: 5OmL

SAM K 211 8700 11.0720 . 5536 g 50 . 5536 g -> 50mL

DUP K 211 8800 10.8280 1 .5414 50 .5414 g -> 50mL

SPIKE K 211 8900 11.2600 1 .5630 50 . 5630 g -> 50mL

i

^

12:1
NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE -- LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH

! G1



ACID DIGESTION ANALYSIS
WHGSD-WM-DP-079, REV. 0

7- 7-
s{5lOPC51 IR. lO sm. ..

Y.6EOF061 IR.l0.531

^^2

5n91 No Saeple PGiM Dlle T^me {seeC Prlonly

, . .-..-cL C-^ -- --- - -
De^am^nn^en Memoe S:anearo Resun Unm CM^pe CoEe Rrrun{

-,-„^^e gy. - CunomellD

1-^s ;-_

Re-.ens Ca¢^^4uc^s.Rewn{

O

Ly^ysl^ Pna'YSI-3 ana^Iil-a /.nalyfl-5^

i 1,

Me5 H^s Mrs Mrs M1{

Dne T^nrt Canpelec Lae Unn Mpr

5e^^ai No Sanpie Poinl Due T^me bwee Pnonry

-

`Dfle'.T^na1^Cn MflnpGG'6nEe^E Re)J'1 Un^ls C^arpe C.C. Rf Ynf

^Sem ie Sse Cuslome^ ID

I _ ... ..

fc l 1^of mEiT 1cGM PLETF^c

anYY>l. I inf^yst Y <ea1p1.3 lnaqsl. a Anaiysl 5

Mre Hrs Hls H'i Hr{

DR 7.1.e CG'^nCkleO La: Un'I Mpl

C



ACID DIGESTION
ANALYSISWHC-SD-INM-DP-079, REV. 0

Ser•e^ No Sam.Ple Po'm Dne Time Issoee Prmrny

DPlf^rr.^re.cn MfInOC [Ian0ar0 R<bu'I Uni1a Cr'arqe GOOt RP'uns

Sdrnrlf 5^:< Cr,aomu ID •<:•

7^r
*f**

Fdmd•IS Cel( r;D•On5 Fe5y115

YT 1
VT 2

. : NET.._

G. S53C^y _C c /.f2C)7-2O --->^.
US01L o7/G

1r**

tny.ya5.i dnalysi-3 ir"lysl.a Fn^Tys1.5_ -_.a.-

'

g *

*<wa

w^6 w•y Mrb wib wrt

e ^WIf
_

T^me Co^PIeIPE le0 Uru r
^J

-- / -4

I' V / SabEY.-D:I IF 108II

Seu• R'O Stmpn Poinl Da:e T'n•e ILCeo Pno•y

_ .- `. ^'-il-' _ _c- _
D<:Pc^na.-cn Mrn:c S.a^mam Resun Un^ls Gne'pe Coae Re:uns

T_ %-_^_

58mple S3P
CVSICmlr ID *a

Q

^

; i C **

f<

Re-'a,s Csc,•:a:'c^a Rt ....

NT
uT

C^I`i
NE

o. saso^}is
^c=t^cso 07

1na')'s'e A1J1ybl-2 analytl^3 drn,lysl-t Lne1,915 *

•

^' **
w.t wrt wn w's ws

a

Cdle T^nq CC:'pIP:eO lac Jrv MVr

WW
^L`7- `̂ = 1`i IC'P;1C) n•...li'

-^jf'^^ ^

n*****111f<f*1111f I

NT ** REV 0 **
r*r<feff<r*<11f<**f

0.0013
0.5549

AEIGHT:

0.5536

7/94
e**1f*fef**f*fe***f

At *
*VFOR CLARITY

ff*****f****f**1*a*

I«'<rtRf*Tf1f***1.!**** ''

JET WT ** REV 0 **
lfk<f***If*f1<1fe*<*f

1: 0.0000
2: 0.5414

WEIGHT:

> 0.5414

'07/94
•*1fe**11r***1f*** .

DATA REPRODUCED *
FOR CLARITY *

****.**.*f**.1f**1** ^

r u • a•. new ., ^ n^u c^i

! 63



ACID DIGESTION ANALYSISMC.MMM_DP-079 , REV. 0

$enP, No SamC'e vorm Dne Time LLsuee vnorny

, '
Dtltrr^•.eLOn MNno[$LnCare Fesull Urils CMrpe DUe! Reruns

_ -n^^
r-."_•.r. _ _ _ '-Iti i;

$t.+pie $ae
Cuslomo ID

C ^f ^"

FerrGrss CercupnonsFtsvns

:_Y:°'I1 r_ r ^Mwyrl y0c-
-a,Sn-LP

C.5 6-3 Oa 2EOO ^p1 y.=`

P^Yqsre P'avalY

/

fna^YSl-3 iceqsl-a

. H^s y,s Mrb Ms NisI

^ 4 ?

DerB 777 Co^^p4iee La: U- Mqr

•• JET WT ** REV 0 •*
flfi*Iifilf*llif.....l.

NT 1: 0.0001
YI 2: 0.5631

NET WEIGHT:

... > 0.5630

07/07/94
•lffef\fiffifft\ftHf \f I

• DATA REPRODI_1CFD •
----- - • FOR CLARITY •^

•filflfiiffifk4lff\ifflrl

BESTAVAILAgLE ^ppY

641
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WtSI INGHUUSt MANrUhU I,UMYANT

222-S LABORATORY WHC-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH I

Lao Segment Serial No. Customer ID:
n . . ,

Sample Prep:

Instrument: j;j^i F(-,+Aq5 Procedure/ Rev:
- L^j C-C

Technolo 9 ist: i Date:,

Starting Time:
n Eoc)

Temperature
5 0 0

Ending Time: ^ Chemist:
r

Comments:-

Description Lab ID

2 AvA

3
4

5

6

7

8

9 1
10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Tvoe - and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard -

i



Aa

WHGSD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METH D: DATE START: TIME START:

1 ^ 0-0 05 ^C
PREPARED BY' DATE COMPLETE: TIME COMPLETE:

-;4i>r - Ir- ao
g/L o DF g r mL mL STO, SPL, DUP, SPK

SPL NAME SPL ID -AgsuLT S LE SIZE FINAL VOL. REMARKS

X'C'

\̂

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH:

- ^ an, P(e, Cl-ll d S o.r,P L ,D. F) I i CGJe, haIl d i!eY P..fl

G-ppearw ce 5. rJc rr,pfeJ

i r /
^C1/E. CL rCC^ .SO^K^-

^
IUI'7ii

Z3 ^ .^ceme^mp^^ b^^f ^y s^cp

fa a ^^ } ^^c ^c9ef^e^ . 02// F^aG



FUSION DIGESTION ANALYSIS
WHO-40-M,DP-079, REV. 0

K 210.-6E0U C-111 4-25-94 14:55 23

J^sti/ '-r s..eea:ar clcea^

.....................
••JET-WT •• REV 0 ••...,. .,...,..,..»,..

MT 1: 0.0000
WT 2: 0.7259

NET WEIGHT:

0. -•> 0.7259

0^e..:94^
................

•
• FCN2 CLARITY •
. ,...,...•,.•,,..•..

x.6l.p(l iRl[E3L

BESTAVAILABLE COPY

Semp^e PontrDare Tre IffulC5e.. Hp
Prrmny

Y 211.-6700 C-111 4-25-94 14:57 2"
a.en vetc s:e^ara Fn..n Unn Cne9e Coee Arrons

FUSION LA-549-141 G/L N4C3B 0
ie S aeA ^p Custc+m= D

C58C1
Rf^a• DnCeumns

JARIDGRAMS:AMFLEL^Z^g^ -

VOLI^ME ON
CC,M LRTi ^N .fl

-

-^as.
^

-1 pn.:y1-T pna^yfl-3 pnaryfl-.

3 , _

*

^ Nrs N•s Nrf Mr{

Da:r^• i95 Trnre Co^^ar.eG La^ U-+^ n!pr S-l ^ ^Qa(

*****************

Sfr.a' No 5e^+p^e Pornt Dah Tlme IssueG Pnc•ny

Dr.e•r...a:ren ue•^oe Senasre Fes.m Unris Cnn9e CeEe Ae-ens

FUSION LA-549-141 G/L N4C3B 0
Arp^e S.xe Cuasnmer ID

BLANKv , m
Fe-^nss Ce^oru:^em Pes.ms

^.l t 21ru.lT luml G-4,CI^^ES-/^'^ ^

`

a-rarrv.l ane'rv.2 nne'^yn-3 anaysi.a anuysi

Nr3 M^5 - Nrb - Nr{ M')

°ye- f I qS Tr•f CC^ilfie0 f Un11J.Er ly^

9ao ^ e ?

!Ge7



- t- .,11

FUSION DIGESTION ANALYSIS
WHC-8D-WM_DP-079, REV. 0

0. 7315^C I0 .

BESTAVAILABLE COPY

Ssuai H> SemD^e CC^M Dtle T^me IssulE Vuo^dy

K 217.-6800 C-111 4-25-94 14:57 23
Dex^R^^n^on Ne^noc S41m1o Res,a Unns Cnrpe G.O. Fervm

FUSION LA-549-141 G/L N4C3B 0
Samp,e Sae CuuemeriDn

7 315 -j 5 r X C58S1
Feme.ss Ce¢..•e.^cna Se. .

DUF'LICHTE SAMFLE - -
JAR IPs

-GfiRMS SAt;FLE n.7 k

vrrt en-+c nra . n

CUNPLET'IJN . ^L-2iia%

d.a-

a-wyvP inaiysf-J t•.eyst-a ema^ys^5

pe Mq Mr1 Mis Mrf

e;/_ p` T^nrt Cr"p'^t:ea uc Urv^ vpi $- e-"i y
1 />2 A 1

^
, 1} n.

l
.

-tea.cnl (n 10 em

!ss



WESTINGHOUSE HANFORD COMPANY I

222-S LABORATORY

ANALYTICAL BATCH WHGSD-WM-DP-079, REV. 0
Lab Segment Serial No.

K-218
Analysis:

FUSION

Instrument: SNF04495 Procedure/ Rev: LA-549-141 C-0

Technologist: LH STANDLEY Date: 05/23/94

Starting Time: 0800 Temperature 23 C

Ending Time: 1130 Chemist: K. FULLER

Comments: SAMPLE WAS NOT HOMOGENOUS.

K-218 LOOKED LIKE MANY SMALL ROCKS

K-218 DUP. ONE LARGE ROCK.

Description Lab ID

1 BLK K-219-6600

2 SAM K-218-6700

3 DUP K-218-6800

4

5

6

7

8

1 9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

I

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03192)



WHC-SD-WM-DP-079, REV. 0

gIL r DF gpr mL mL STD, SPL, DUP, SPK

SPL NAME SPL ID SULT SAMPLE SIZE FINAL VOL. REMARKS

^ ^

5 '

/^

/

'1

B^Y 'I

S

i

AARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH:

i0



ZL4

AdOO 3181f1I'd11b1S38

in

aa+a+aaa+saw++aw+s+a++a
a A1IatlU 401 •

033f140ad3a Yltl7 i
a+aa++sa+<aa++a++saa+aa

96/£Z/So

l5£8'0 <.__ ^,

:1H7I3Fl 13X

£5£8'0 :Z lA
ZOOO'0 ^t L1

Z8t ^M aouanbag

sr+swaww++aa+++a+awas

.+ o n3a .a ln13r ++
'^ +.w++aw+swwa+w+++wH+ss -

fu,^at

i au.m.f

S^M I i.H I , iiM

q-u.^w r^ s^ u.<ieu r^ E-i seeu a^ t^ n^ia. r^ ^s^:e^ r

h/ sE6 '

--TT,7-c72:0 L_*3'I3riGJ

31`,'0 I:^:;Q
sii^sry mu;q••oie^ sveway

TS 64U
^ e a /. _

L

fi(^O4N 'T/J LbT-63^-H`I tiUl;i[]H
10o0 a6nup sn^n u say o^=o^s:S a^u.+Y^ mieu^maap

3£ 3T 6U S, TTC-3 0U99-':TZ H
oa^ssi aw1 a^ea m'od aiameS oq :o^ag

0 A3a a6L0-da-WM-4S-JHM SISAItlNY N0IlS39I0 NOIS(13



FUSION DIGESTION ANALYSIS WHC-SD-WM-DP-079, REV.O

^1^/!iL XUCf^'l
Se'.v No Samole Po.m Due Tlme bsuee P..crmy

K 21S.-6s o C-ill ` lE;-94 3:1 ;s 20

Dele•r-nenen b'z'no: Senea•P Pesmi un^is ennqe eoee Aaum

ri;SIC: LA-549-141 G/L N4CSE 0
sanPle S^ve Cusiome, i0

? ELikIy'}i^

Feme•U Calcaa'^ons Pee+9s

ompl^7^/

P^.elysl1 4'.elyal'1 Ana'.ys1J Analysl-. An.lyst-5

^^^=Y.^^.^^ ^ _^^••

^ HIS ^ HIS H'S HIS

I
-^ ^^

I ^^iLIJ.T_ I
Dele Tre Co,p^FeO L.e Urol Mg^

- -1 / I
^ ^G -^ a•eeww^l^.vo^l

Se•o'.+o $e•r+cl. Po. ni Due Time Ksuee Prlomy

K 21E.-6700 C-ill 5- 4-94 16:38 20

Delar--,e•.mn uetnne s',snee^o Resen Unns Cna,pe Code Remns

FUSI ON LA-549-i41 G/L N4C3B 0

--p'^o- 5.5. - C^slome^ ID(^

° C:41-y , 5
r+emus Can,.le^^ens Pes.^n

)AR ID:
GnF"3S SE?1i'LE o.82 u
VOLUPIE ON W
COMPLETiON • 7-J`l7

& 2`^5S
L48^^

G^
0

L-ilys^•z An.ly.,.3 An.ly.l .. An.ly515 .

-13 I M.s HIS Mis M^\

Cete T'f Col:elee laC Unn M"

Jn ^, .. -
y rnaww..Rruan

BESTAVAILABLE COPY

I
s...e...,e.e...ef.f...

JET WT e• REV 0•f
e..e.i,..ee...,.e.....

1 1: 0.0001
r 2: 0.8246

ET WEIDNT:

-> 0.8245

/23/94.f,.f ................
DATA REPRODUCED •

FOR CLARITY •
.If, e.,.f..1..f,....

172
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PHYSICAL ANALYSES
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Lab Segment Serial No.
K211

Customer ID:
C58S1

Analysis:
DSC

Sample Prep:
DIRECT

Comments:

174-

Instrument: WC16134 Procedure/ Rev: LA 514-113/B-0

Technologist: R. WENDLAND Date: 05/24/94

Starting Time : 0700 Temperature N/A

Ending Time: 1100 Chemist: J. FRYE

Description Lab ID Description Lab ID

1 LMCS K 209-5511 11

2 SAMPLE K 211-5711 12

3 Dt1P K 211-5811 13

4 14

5 15

6 16

7 17

8 18

y - ^- - -- I 1 1Q ^ T_

10 I I 20
.

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 12N14-A

A-BOOP881 I07/921



yyK.sp-WNI-DP-079, REV. 0

DIFFERENTIAL SCANNING CALORIMETRY ANALYSIS - UNDIGESTED SAMPLE

3a5

K 209.-5511 C-111 4-25-94 14:54 23

Sample Si, Castamr ID

^ : ^ :_. . _... ... : :....

e.^aem^ t rrL,p^ul

_ _ : ^ '_ - .... ^^-_.. _ . ^ .

S<r sl NP 51TD f io nt Dsle Trme IpueD PlrCnty

F

-c"o^1^. L ,^ /9o.^c

M b1p.U1

. . . . _.. _ _ . . f

Seml No Sarnp4 CC^nt Deu Tlnq Issuep Prrnnty

DtlermiNUpn MltnpD $ISnGarp Result Unrls ^iNrps ^.ppe Rlryns

DSC LA-514-113 % RECOVERY N4C3B 0

ZN ^A^A STDkp
Reryr\s. Ce1CUOIrCn efNLL . _- ^

V̂
OLOrOl^/

/o/ Z^

Anelysr , Arylysl 1 Anslysl ^ J Arylyst. e ANrys1 ^ S

Mrs Nrs Nrf His Mr

Dsle TmM Comple:eE LaD unu Mpr

5-7A 94 l lo-a

B 211.-5711 C-111 4-25-94 14:57 23
Dete^minu^on - Metnoo Spnes•E Rewn Uniy Cnvpe CPDe Feruns

DSC I LA-514-113 EXOTHERMS N4C3B 0
Sampe Sue //

a3 yj7

CuvamerlD

. . C58S1
Remnb. CsInrIY^Ons. F>suu

Anslysl.l Anslysl.Y AMlyst'1 Anslyst.e AMlyst. S

Mrs Mrs slrs Mr{

'

He

DsR

5-^q
Tmre CCmp4teD0 laD n Mpr

.-ar



REV. 0

DIFFERENTIAL SCANNING CALORIMETRY ANALYSIS - UNDIGESTED SAMPLE

!76



^^-4---

E

O
N

DSCSTD

6.680 mg

A
0
x
a]

Rate: 10.0 'C/miin

DSC STD

Integration
Delta H 193 mJ

28.8 J/g
Peak 159.8'C

-13.1 mW

24-May-94

^

SIGNATORB ABOVE R6PRLSFNIS CHEfICAL Tp(:HALOGIST/dMIIST THAT
0W1EM/YH2IFI® THE CALIBRATIQi/iANALYSIS ON PAQS 77 10 79

File: 00025.001 DSC METTLER

Ident: 0.0 222-S Laboratory

co

t0

m

I , ---i ------r--r---`r'--.-._^.-^_-T- -.T_.._

120. 140. 160. 180. C



.^
O*

K211 DUP ^ ^+ File: 00027.o0i DfiC METTLER 24-May-94

17.136 mg Rate:10.0 ' C/min Ident: 0.0 222-S Laboratory

A
o

iI;

I
Integration

Delta H 590 mJ

34.5 J/g

Peak 198.4'C
1.7 mW

( c^ ^
un ^

K211 DUP

b I

T-__'_

^ 100. 200. 300. 400. 'C



^

r --
i K2 1

----------- ----- --- ---^
1 File:00026.001 DSC METTLER 24-May-94

23.434 mg Rate:10.0 'C/min Ident: 0.0 222-S Laboratory

A
0

E Integration K211
Delta H 964 mJ

0
LO 41.1 J/g ^

Peak 190 3' C ca.
3.1 mW

v
b

^k

CO

100. 200. 300. 400. C



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY yyf{FSQyyM_DP-079, REV. 0ANALYTICAL BATCH

Lab Segment Serial No.

K218

Customer ID:
C59 S1

Analysis:
DSC

Sample Prep:
DIRECT

.1 FPYF

mments:Co

I 10 20

Instrument: WC16134 Procedure/ Rev: LA 514-113/B-0

Technologist: R. WENDLAND Date: 05/09/94

Starting Time: 0800 Temperature N/A

a:..
y
., r

unc.
..,.,.

Ei^uui ^
19nn . - ._.. Chamiat._-.

Description Lab ID

1 LMCS K217-5511

2 SAMPLE K218-5711

`^' D'l)P K"ciocoii

4

5

6

7

8

9

Description Lab ID

11

12

13

14

15

16

17

18

19

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 12N14-A

------ ------ A•6000881 1031921



WHGSD-WM-DP-079, REV. 0
DIFFERENTIAL SCANNING CALORIMETRY ANALYSIS - UNDIGESTED SAMPLE

a

Unn Mpr

teao-a. iR {o ui

-^^--r^.^ _.^-.^--'„'^' •

M^6a00.0N iR^f0^O1

Seyi Mn . SamY^e p>^m D.ie hsW<Tim. Man,y

K 217.-55 11 C-111 5- 4-94 1 6:34 1 20
Dew.m^nat^on Me.npE Sunaa.a Mesun unns CNrpe CeW Roun.

DSC LA-514-113 X RECOVERY N4C3B 0
SampN S^le CYSxGmfr iD

7 •^p'^ txr 12 N I 4 R STD
aln..b. Ca^Ca4uCn.. ResNb

a9 ^^ ,oyof

•nuyn•+ •nay{i^t .nery{x - o .na^yn-a 4nupi

M^a Nr{ N^s M^f Ni{

D.^ Lm CcmNe:.E laE

? 1193 =

41e pGini Dne Time isufa pnYrny

K 216 -5711 r 111 5- 4-94 16:36 20
De^Mm.n.uen Me^nCE Sla^n•E ResW'Unns Cnarpe CoCe Rerun{

DSC LA-514-113 EXOTHERN,S N4C3B 0
Sampie S^xe Cmiomer iD

' II ^z3Ma C59 Si
Remn4. Ca¢uneo^. Rewu{ RJ t-^... Q,.[t

/lGYO --Cx"We ^loi +v

G--14 3itl-.d.z0 ^L'

.n4yn.1 .naiysl - z .n.iyw.) dnpy.... Ana^yps

r..{ ' rn{ wn «,. w,{

Daie Trme CCmp4bE ue uml Mgf



yUHGSD-WM-DP-079, REV. 0

DIFFERENTIAL SCANNING CALORIMETRY ANALYSIS - UNDIGESTED SAMPLE

a

NC-111 5- 4-94 16:36K 218.-5811 20

DUPLICATE SAMFLE

&rqr Mo. .- _ . .

.....

_ ____ ry.y. Tim. hauM PriGn1Y

Dlv.mm.;^on Me;noCSUnpvE Mnutl Unnt CM.p! CoE. MuuM

DSC LA-514-113 EXOTHERMS N4C3B 0

S.mck Srs. C.nwm.r iD

? I`1.^5Mh C53 Si

/lQ^^6/J^

.Pn^o^^ ^3^v-310C

AMry.;- I An.ryq.] An.ry31-1 An.rya^e AnpypS

M^• M^• Fr\ Mr. M^3

p.;! Trny CCnprlRC l.D Unn Mpr

5-9-94 (^o

rf^`^



j^
w

3
e

0.,

DSC STD

6.880 01; Rete: 10.0 'C/ein

n
o
x

DSC STD

File:0000i.00! DSC METTLER 08-Mey-94

Ident: 0.0 222-8 Laboratory

Integration
De]lta H 198 mJ

29.6 J/g
Peak 160.0'C

-13.2 mW

ABDY6 R6pRPSLaAS Cffi3IICAL TOQHVGOGIST/CWNI3T SL9AT
bFRIFI® T96 CN.IHtATICN/ANALYSIS Qi PAGFS 83 10 85 .

-- b

O

^..^_.r------r---^-^r-----r----r-----_r-

120. 140. 160. 180. 'C



cil
4;8

h219

11.623 mg

j A
0

w

f

`n^ ^
i ;1

' I,

Rato: 10.0 'C/1nin

100.

f'i1e: 00005.001

Ident: 0.0

DSC METTLER

222-IS Laboratory

06-h3ay-9a

^

^3.
b

1

_T_..1__L_-T ..

C200. 300. 400.



cr,
L

K218 DUP Fi1e:00007.001 DSC METTLER 08-May-94
19.555 mg Rate:i0.0 'C/min Ident: 0.0 222-F Laboratory

A
0
x
a)

K218 DUP
3
E

Cft
0
Ln

m

T-^T

100. 200. 300. 400. 'C



COMPANYWESTII^1Gi^^JUriE HANFORD I:VIVIYANY

222-S LABORATORY WHC-SD-WM-DP-079, REV. 0
ANALI TII:AL BATCH

Lab Segment Serial No. Customer ID:

K216 C58HCB /

Analvsis: Sample Prep:

Instrument: WC16134 Procedure/ Rev: LA 514-113/B-0

Technologist: R. WENDLAND Date: 05/02/94

Starting Time: 8:00 Temperature N/A

Ending Time: 12:00 Chemist: J. FRYE

Comments:

Description Lab ID

1 LMCS K215-5511

2 SAMPLE K216-5711

3

4

5

6

7

B

9

110

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 12N14-A

I I I I I I

A-8006881 1031921



DSC STC)
6.680 ap Rate:10.0 'C/ain

File:00098.001 DSC METTLER 0i-May-94

Ident: 0.0 222-8 Laboratory

A
0
x
m

/

DSC S^TD

3
E

N^

ABDYE RPFRES@flS CMEIfICAL T0C@AIAGIST/CBZ'lIIST THAT
YHtIFI® T6S CALIBRATIQi/ANALYSIS OB PMES 87 10 88

Integration

Delta H i80 mJ
27.0 J/g

Peak 159.3'C
-i3.3 mW

^
N
Q

120. 140. 160. 180. C



UO

K216 File: ootoo.ooi DSC METTLER 01-Msy-94

9.059 sp Rate:10.0 'C/sin Ident: 0.0 222-S Laboratory

n
0
x
m

K216

3
E

LO

^

4

100. 200. 300. 400. 'C



DIFFERENTIAL SCANNING CALORIMETRY ANALYSIS - DIRECT

.
33

I •

L, 2PD}PP I ' '111 10 f Jl

^.

710 IlyIQ'

Vav,?

4iLM•Pfl IMIp'All

$I,yiNP ' SMIIpM Ponl DPIP Tllly NIYfO Pllally

K 215.-5511 C-111 4-28-94 11:14 21
Dfu^m^nalmn Memoa Sunaue Afwu Unn1 Cn•^p1 CPCf . Mfront

DEC LA-514-113 % RECOVERY N4C3B 0
LmDN bu CDMOmu ID

8OG ^ VN STD, 0 r
NlmVL1. Ci^(YMYGnf fu^11

a7 o^Q^ 9sy ,Plc.^

AMIYaI ^ 1 Anflyfl ^ y AnI1Y5I ^3 AMIy{I.1 AnP1yM ^ 5

Mrf M,f H^1 Nr\ N^1

Duf Tms CompMlfE LID nrl Mpr

5-2-44 2^

Sen1 NO Smpf Purnt - Dalf Tlmf IuuM P,plny

K 216.-5711 C-ill 4-28-94 11:23 21
Oor^m^nn^on Memcp Sunnua Fqml unm Cnflpe Cca MIUnL

DEC LA-514-113 EXOTHERMS N4C3B 0
SnmDk Sxe CullomfrlD

CSBHCB
RfmpLLCHnaeCnl WN

AM^yfl- I ANIYIIY ANlynt•9 ' AMiyN- 4 An11y11'S

Nq INt Np Mq Np

WM - LnN QomD41f0 L/P Unn Mp,r'

IS.9



„,. m., ..,. ^y.

-- HANFO RDHANhVRD (:UIVIPFiIVY

222-S LABORATORY yyHGSD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Lab Segment Serial No.
K211

Customer ID:
C58S1 ,//

^ ^ ^a^^ ly sn°^ ..,^
TGA

Sample Prep:
DIRECT

Lab ID

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 24N8-A

Instrument:

Technologist: R. WENDLAND Date: 05/20/94

Starting Time: 0700 Temperature N/A

Ending Time: 1200 Chemist: J. FRYE

Comments:

A-60oaee1 103/92)

Description LabID

1 LMCS K 209-5512

2 SAMPLE K 211-5712

3 DUP K 211-5812
4

5

6

7

8

9

0

WC16130 Procedure/ Rev: LA 560-1

Description

12/A-1

11

12

13

14

15

16

17

18

19

20



WW6-6D:UVM=DPV0, AEV. 0
T!^Ff1CMy^I^6

g
OM••\, 1'M̂fC̀T1nl"'"Y IYN•""L°L+^+QTC =

u
vv
un
w

t
•EESTED SAMPLE- - -- ---

IJ sy

5 r

^

N ^ • I `^

N^NOD^4^1 IR^10^{ll

N^N00-0N IR^IO^pI

BEST AVAILABLE COPY

SMOI No S^mPM Puim Dns Tm41nwC PIIwnY

K 209.-5512 C-111 4-25-94 14:54 23
DtlulminanoY M+InodiSMndua R^LNI Unnl CNrq COG^ WYOnI

TGA LA-560-112 X RECOVERY N4C3B 0
smPle sw. CallamM ID

^1-<<bf^l STD
Reml^l.. C.IIUIM^om. IIL

0.2t t/Z G 99. 6 f.^c

•nalY>I'1 Annlyll2 AnalYfl-J MMYiI•a

N^L W NII Nil M^L

- .,.^
Wle Lnp CumPbbd LLD Unn MY^

91

$ei^al NO 5^mP1^ P41n1 Dall Tlml INMd P1^N11/

K 211.-57121 C-111 4-25-94 14:57 23
DelelTinal^Un Ma1nOG^51anY9rC Ralull Unnl . LNIQ^ CYdO RMYnI

TGA LA-560-112 % H20 N4C36 0

SmVle S^la CminmM ID

^ G^n < 4 -F3 C5651

Rlnuiu. Calumunnl. Nv n '

30.

//r^2 o lfJT /<pss ^a` ^i20 'er .^

/NalYll'1 MMYLIY ANllll^ AMIYLI< MMYM'^

tln wl WL Nn wl

Dau T1mw CYmPM4d Lao wnl MW



THERMAL GRAVIMETRIC ANALYSIS - DIRECT

WHGSD-WM-DP-079, REV. 0

DUPLICATE SAMPLE

. . - . . NMWYLI IX14p1 I

SeMI NO S.mlrN Imnl D.b TW4 N../C rrwrtly

K 211.-5812 C-111 4-25-94 14:57 23
p.ron... aeun Nnn00.Sr.nO.rY 9u11 unn, --- Lyyrpf

TGA LA-560-112 % H20 N4C3B 0
ymp. S^u . Cudanu ID

-

C56:i
(4n4uL G¢uuoOnL ^uL ^/^^/t^.`

o/ u
/O.3/7 Ldf ^aSJ TlzLcvY^^+J^®^

^Ydyu.L N4NU1 Aneryu.'1 wr4^yLl.e MeyNf

nrL wL wL wL . wL

Wu TrroeCUnWNNG uD n.

^i-Zo-9 zon ^^l^

92



ys^q^

SIQiA1URE ABDVE RBPRFSHJLS CBH7ICAL 1HCADLOGIST/CFII+lIIST THAT

CJ

UN PAGES--=-VD--95--
TGA STD File:00022.00i TG METTLER 20-May-94

15.041 mg Plate: 10.0 'C/min Ident: 0.0 222-S Laboratory

TGA STD

Step Analysis
E Height -8.88 mg

-59.02 %

ResiC:. 6.16 mg ^
40.96 % Q

Dpeak: 92.50C

^

-T ^ -^ --. ------ ----

50. 100. 150. 200. 'C



Fi]e:00023.ooi TG METTLER 20-May-94

Ident: 0.0 222-S Laboratory

GO
^r

rnl
E

m

100.

0

Step Analysis
Height -5.76 mg

-30.85 %
ResiC. 12.90 mg

69.07 %
DDeak 85.0'C

200. 300.

Step Analysis
Height -2.ii mg

-11.27 %
ResiC. 10.51 mg

56.27 %
Doeak 285.06C

400.

^
^

Sc

K211

SB.682 nng Rate: 10.0 'C/min



K211 DUP File:00024.o0t TG METTLER 20-May-94

29.333 mg Rate: 10.0 'C/mdn Ident: 0.0 222-S Laboratory

rn
E

uO

G ^

I

Step Analysis
Height -9.55 mg

-32.54 %
ResiC. 19.76 mcl

67.35 %

K211 DUP

Step Analysis
Height -3.02 mg

-10.31 %
ResiC. 16.31 mg

55.61 %
Dpeak 283.06C

I
:0
.Q
0

100. 200. 300. 400. 'C



--- -- ------ ----- -------- WE.c.,TIR'.r'7V.^^+^.I,C.C 41AIJFr1Rf1 PfIMPANY011-

222-S LABORATORY WHC-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Prep:

Instrument; WC16130 Procedure/ Rev: LA 560-112/A-1

Technologist: R. WENDLAND Date: 04/28/94 -

Starting Time: 08:00 Temperature N/A

Ending Time: 12:00 Chemist: J. FRYE

Comments:

--- -- Descr(Ptl6n- - -- - Lab iD

1 LMCS K212-5512

2 SAMPLE K214-5712

3 DUP K214-5812
4

5

6

7

8

9

10

Descripticn-- Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 24N8-A

:96

A-600P881 (031821
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THERMAL GRAVIMETRIC ANALYSIS - UNDIGESTED SAMPLE



THERMAL GRAVIMETRIC ANALYSIS - UNDIGESTED SAMPLE

V. 0

K 214.-5812 C-111 4-27-94 10:17 21

Se,aiHc- ampr Pont, D.m Tun. x{wa nwrny

Dev,mrMUGn MemUCsunpva Mfur^ Unn{ CNry! CoCt wruq

TGA LA-560-112 X H20 N4C3B 0
5{mpu Sue Cu{romr,^D

9 ^P9M I C58FB
p,em.nt G^CUUlrone Aeturu ^^^

DUPLICATE SAMPLE

99.G1j

Ane:yP1 An{Ipr^'I ANqaIJ AneiyP^• Aneiyp-5

Mr{ M`{ M,{ Wf Wf

^.^

DPe T.eR mpf:eGC O l.C Unn M(r^pJ^^}^ ^v

.(]Q -



SIM\TUR6 AB RBPRBSHiPS C8[2IICAL 1fUROLAGIST/aNXIST THAT
THE ar s

7I"TGA File:00095.00i TG METTLER 28-Apr-94
p Rate:10.0 'C/min Idant: 0.0 222-S Laboratory

^

i I

^ TCA S1

;

E Step Analysis p
W Fleight-10.80 mg

-58.54 X
ResiC. 7.64 mg b

41.39 X
Opeak 104.2'C' m

<

^^ _--___--- ---- - - _ _-------- -

50. 100. 150. 200. 'C



C
O

K214 File: 00096.0oi TW METTLER 28-Apr-94

9.093 no Rate:i0.0 ' C/min Ident: 0.0 222-8 Laboratory

^ I.

!i

K214

E

Step Analysis v
Neigh^ --9.89 mg

-99.93

ResiC. -0.03 mg

-0.35 %

100. 200. 300. 400. 'C



H

^

K214 DUP Fi1e:00097.001 TG METTLER 28-Apr-94

9.8H9 mg IRate:10.0 'C/min Ident: 0.0 222-5 Laboratory

K2 !--,1

E
N

^

L.

Step Analysis

° Height -9.86 mg
--99.67 9b

ResiC. 0.02 mg ^

f 0.24 X
o

.E ŝ
^-

100. 200. 300. 400. OC
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY yyHGSD-WM-DP-079, REV. 0
ANALYTICAL BATCH

K216 C58HCB

Analysis: Sample Prep:

Instrument: WC16130 Procedure/ Rev: LA 560-112/A-1

Technologist: R. WENDLAND Date: 05/02/94

Starting Time: 8:00 Temperature N/A

Ending Time: 12:00 Chemist: J. FRYE

Comments:

Description Lab ID

1 LMCS K215-5512

2 SAMPLE K216-57I2

3

4

5

6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17
,C^o

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 24N8-A

A-6000-881 (03192)



103



I 1 1 `^ V^

h
TGA STD

16. 955 ap
File:00099.00i TG METTLER 01-May-94

Ident: 0.6 222-5 Laboratory

rG ir^ 5 -1 D

1-+
O

a
E

tci

Rate: 1p.0 'C/eain

Step Analysis

Hgight -9.93 mg

-58 58 %
ResiC. 7.02 mg

41.38 A co
DpeaK 91.7'C

SIC^^IA1S]RE AB(NE RBPRPSFNIS 7EQ^AWGIST/C^tLST TBAT
C30LCM/YEtIFIED 1HE" CALIHiAT1 ANALYSIS ON PAGPS 104 TWO 105

b

i m

i o

50. i00. i50. 200. 'C



!^+
O

K216 Fiie:00ioi.ooi TG METTLER 01-May-94
10.011 ep Rate: 10.0 'C/min Ident: 0.0 222-S Laboratory

Ste(] ^'.rl3.'•. Ys Is

Nezgh^•-10.00 my
y --99 . B8 4^

ResiC, ..0.0?. my Q
-o.ir;

4

, m

}_.. o

i00. 200. 300. 400. 'C



ti

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHCGSD-WM-DP-079, REV. 0

Customer ID:
C59 S1 L',///
Sample Prep:

Instrument: WC16130 Procedure/ Rev: LA 560-112/A-1

Technologist: R. WENDLAND Date: 05/09/94

Starting Time: 0800 Temperature N/A

Ending Tiine:- 1200 Chemist: T. FRYE

Comments:

Description Lab ID Description Lab ID

1 LMCS K217-5512 11

2 SAMPLE K218-5712 12

3 DUP K218-5812 13

4 14

5 15

6 16

7 17

8 18

9 19

10 ^ 26

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 24N8-A

.^ ^

A-6000-881 (03192)



THERMAL GRAYINETRIC ANALYSIS - UNDIGESTED SANPLE
WHC-SD-WM-DP-079, REV. 0

TGA LA-560-112 X RECOVERY N4C36 0

O.^OMD.061 If1.10.^]I

? C59 Si

VRI.D

N;tOp^Otl IN^10^.01

BEST AVAILABLE COPY

Senai ieo ' Samplr Puml Dalt TYnt kW0 PMaay

K 217. -5512 C-111 5- 4-94 16:34 20

D.Ie^ILiYa^oO - Mt111Y0sIa.w.^G
't:

^1 Wlil. QW(/. Qoa wlYlla

.^,pw 3... - - - Cu4umlu ID

STD
Menim.. Caauuuun, Pt,ulu

M^.^p^ . l MyqN . F GnYr.l• ] Maryu. • MalYt1 5

Ib• .M. Mp MM1 '^^

Du. my41Ntime Cu laG V I MY.p^

Z ^V

107

Smn no Sampu Po^m Dau Tlmt IMU.O Pllomy

K 216.-5712 C-111 5- 4-94 16:36 20

Deleiminaimn Memo0.51 mal0 flt,Wl unN CIq.Ot CuGt alun.

f0A
1
LA-560-112 % H2U N4C3B 0

S.myb Sae CualomV ID

Ptman,.G¢uul^o^flewlp , ^ `^ ^

1 / ^̂^^- ^^q^^^ /̂

SJI^ec ..^ . -OL1L
'O
CO

a^(I{̂ t 6 :'^

aGo°G ,4S^^o°C. ^ y^(r^^,l,^ lsoo wxo

Y1.IIV.1 MMlya.: I^Nqtl-0 MilyM-. MalyN!

M„ wt ru, w, nl,

ale l.ny Comprolt0 laC OM MYI



..,n.^...

THERMAL 6RAVINETRIC ANALYSIS - UNDIGESTED SAMPLE
WHGSD-WM-DP-079, REV. 0

? a3. i C59 Si

Anaq., An.qM . 3

M^Mm^p6y ip^10^1f1

BEST AVAILABLE COPY

S^^u^ bo LmpM Po^m D1M T11M ^N•YY PyWIn,

K 218.-5812 C-111 5- 4-94 16:38 20
Oe^e^m^nwun MaMp,SMiWYa F.wn u.^u CM^y. GYW Wyon.

TGA LA-560-112 ^ H20 N4C38 0
CuN4yMy ID

an,.,.. ^.^..^.,,.n. ^...^y.
DUPLICATE SAMP E

7^'° s•^ ^^'e^ C^xa
^0320`^' r7d ^ . ^ ^'t.^o cc Ko9`

^̂ Y D
Msrya y NMIYM 5

Mn Mr. Mn M^s M^.

One

S^m^Y^
Tinv Comybl.o LYO Uml My^

7^1^on

108



,4

6'ys97

F-^

^.C

,-^TGA Si'D File:00o02.0oi TG METTLERoe-Msy-s4

18.820 my Rate:10.0 'C/min Ident: 0.0 222-9 Laboratory

SIQiAIORE ABOVE REPRESFlilS CHHQCAL TOCHlAGOGIbR/®QSIST THAT

I --03^p T8E CALIBRATICN/ANALYSIS ON PACd'S 109 10 113 _

TGA STD

`

E^ p

U; Step Analysis
Height -9.8! mg

-58.32 X b
ResiC. 7.01 mg

41.68 X

Dpeak 95.8C
o

4 {

r---r --r-r -r--r---r--- T-^- -r--r-T--T- -r-•-r r- t--

50. 100. 150. 200. C



W
O

K218 File: ooooe.o01 TG METTLER 08-May-94

17.451 mg Rate:10.0 "C/min Ident: 0.0 222-S Laboratory

K218
m
E

N
ca

b

m

0

100. 200. 300. 400. Sc



K211B File: 00008.001 TG METTLER 08•-May-94
17.451 mg Rate:10.0 'C/min Iden.t: 0.0 222-S Laboratory

Step Analysis
Height -4.82 mg

-27.63 X
ResiC. 12.44 mg

71.31 %
E Opeak 317.0'C

N

b

-r-r-

I___ 100. 200. 300. 400. 'C



1-^

K218 DUP File:00009.001 TG METTLER 08-May-914

23.176 mg Rate:10.0 ' C/min Ident: 0.0 222-S Laboratory

-------^-.--_

K218 DUP
m
E

LO
^

b
b4

^
m
<
0

100. 200. 300. 400. C



N

W

K218 DUP File: 00009.001 TG METTLER 08-May-94
23.176 mg Reate:10.0 'C/min Ident: 0.0 222-S Laboratory

f

T Step Analysis
Height -6.41 mg

-27.64 X
ResiC:. 16.59 mg ca

^ 71.58 % ^
E Dpeak: 323.06C

Lri °v

Io

0

T
100. 200. 300. 400. 'C
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY yyHGgD-WM_DP-079, REV. 0
ANALYTICAL BATCH

Analysis:
CN SOLII

llnstrument: AL 10724 A 60^_102 B2$reeedar a/ p/^v^ 1L JJYIG

Technologist: JAMES T KNIGHT JR. f ate: 08/02/94

StertiRgT>me:08:v0 - --
-.._.__

-- !i ------- Tempera?ure [h
-

CEN11f;HAllr

Ending Time: 15:00 Chemist: R. SCHROEDER

Description Lab ID

1 INITIAL LMCS STANDARD K209-5578

2 REAGENT BLANK K210-5678

3 SAMPLE K211-5777

4 SAMPLE DUPLICATE K211-5877

5 SAMPLE SPIKED K211-5977
6

7

8

9

10

Comments: BATCH #3815

THE STANDARD WAS ADDED TO 10 ML VOLUME OF .125 MOLAR NaOH FOR THE INITIAL

DILUTION.ITHE DILUTIONS WERE MADE WITH 5ML OF EDTA. THE SPIKE USED THE SAME

DILUTION THAT WAS USED ON THE FIRST SAMPLE.

Description Lab ID

11

12

13 __

14

15

16

17

18

19

20

Stan?fard--- -=
Type

rPrirrlaryBaok, No.-
and Aliquot Vol.

Seo9nd Bpok No.-
and Aliquot Vol.

ThirdBookNo. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 31N8D 0.100 ML

SPIKE 31N8D 0.100ML

'lli

A-6000-881103/921



WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: La-695-102 ANALYTE: CN ANALYSIS START DATE 8 02 94

PREPARED BY: Rob Schroeder SUMMARY DATE: 8 / 18/94

PROJECT C-I11 UNITS: u g CN/ g SAMPLE PREP: dissolution EDTA

I SPL ID SERIAL NO RESULT #1 RESULT #2 RPD% % REC DET LIM DIG WT

STD K209-5578 9.35E+2 93.0

Rea.Bl K210-5678 <2.OOE-2 2.OOE-2

C58S1 K211-5777 3.51E+1 1.66E+0

C58S1 K211-5877 4.00E+1 13.0 1.61E+0

C58SI K211-5978 109.1

II v II NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE -- LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH
Samples were pre ared ing the EDTA dissolution/distillation option as
directed.

Rj_j

^v B-IS-94

1 116



CYANIDE ANALYSIS - UNDIGESTED SAMPLE
WHGSD-WM-DP-079, REV. 0

Daie 1•me les^en o^.mny

DeieTna^m^ ^rnrcc irca^o Fewq U.ns Cr•vpe Cone Fe•uns

S,mp•e S^ee Cus:omer iD(

FE^e•,5 Cd[..lel•c^! Feyul!a

g.^o c+z

9.35e.Z ^-93
c

cvaly 3ct NZwd 8.0 e$- .0.011
^ 7 ^ -^O.tn62C^ c

j0^a^ ) '101° Q.70Ft281-M 6•I6°D$`7 ^^/^

,•a.. ^eysl.2 <s'Y51-5 ina'Yw•, ln,y!^-5

«s « - «•a «^s

Dnr t^-,e Co-:^e.ee :ac u-^r Q.^'9

i

/

11
^ Y69.n61 IF14lJI

/ /.

be:^ 0.?^5 A ^

^,..v.

5 3,:^:^ u.^^U a,

,117



CYANIDE ANALYSIS - UNDIGESTED SAMPLMCSD-M_pP-079, REV. 0

v.ee^-oe, ,a.m.u^

+e^aem^., ..oc, IF o- mi

Srn: «o SeF.^e Fmnl Dfle Tme LLweE Pecnry

De1e'^ir.a'-'on Me;noL f.inLei° Fe3^^: U••^IS Cfa•pe COCF FPi4nf

• .. ^^r _^..- :.r.^ ..^_.

5t•'(Ie $.te
CuSlCmer ID

Fe^^e•s Ce',c,.u•.^an. Fesens

(o.o(l - O.Ofi ^-(c.uobz5 =̂ o.oo/
R I col0

S

o r lt, oos9
D.L.t

o.l..a^s..L= ^o-Z

P-.a'.' 1 R-' _'-2 fnYlY51J 4 Rnaly3l-5

,.rs «.s «.s ws «•sn

^ ,,,,, If: ,. ., er, e 4 94

11g

Sev' t^o Se^- e c^,ni Dne Time luvre anmiry

•1 _ __ __i-

' ^ ^ -
De'r^mt^^Cn MeiG¢ S;t^EfrG Fefoil Uni6 Cr'^a•ye CoEe Ferun3

S-pre
Cusmmer ID

/ S ^ D C,E;F.1
F^ra•fe Caiuael:ns F s.qs

^0.355-o.ot^) -(o. oetS) (or01EL
z'11 ^iOr ^̂ 3^f^s =bU.Ib0oS9

8-t-tf

03 005 • 1 ^^ 3. 51 E+I cr^` F'•OI E-2f^afi-«,plc ^..^̂SmL

D.^-.= O.I^Rycu
/b.°Ic^i = l.^b EtOry/

R''Y• aiys:0 Rna^ysl^3 Ana'IYs Anaiysl -5

/ «r^// «r5 Mr5 M•a «r3

L+rt R";^eYa lr. U-..1 Mp; ^-¢(l.i
T



CYANIDE ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-079, REV. 0

7 1c) - _^"F^-•1
"i^Gy^.^:^

1.^

6t.66D:-06, rF1CEJ:

Y6EY.Uf1 iCnC-0J^

Se:.n eto 5e^'C4 Pw^i De^e Tlme LLSUeG Pno•rtY

^i^.-vc_ 'Fi7

Dnerv-^asen b4moe SfenGa•G Feeo4 Ums Gu•pe DoM Re•ws

-S^:h frte Cusicmer iD

e // i^JCr^I

Rt^a•5 Ctrz,r:r.^Gn' ^rs

5e^^1+
^`'a-3- 1c.411o-oroll^-(oroo6 Z 5^ _ ZS`f9E+oµr^c/b.zzE-Z-

-o•l boos9

^0.3112 • ^H^-^
^.0^ ^'}^^CN/

E z1efs.•-rk=6•22sM^
D.L.^ OIH1Ct+/,.^E-2= 1,EI ErGl+

! bt'y)1. 2 Pnt'.y5:. ^ snelyel. a tna:yer. 5

y,. Me Mr5 Nr5 M^5

8-4-94
ti

Srna• Ho Sa^p:e Gc,or Dare Tlnt ^SSUee Pr^onq

-

_ .7
De'e•--:ne:on lae:^ee StaneerC FtS^:; Un^a Cni^pe Doee Rrv•unf

Sin,.'e Ste CwCmer ID

'-.-v4r e D ..;:5 uns
. _ x5^ CN:n SpikC=. ,

9; (ozso^
3/4̂ 8^ =2.31p^^

(o.DO z5

0.l6oosy 4.63,•^^cN stcp

^OO •' 'E.63a^^wcttp - Z.t^c.6r 3
-- 109.1^/oi^Ct3H wc

<-.a'y o. sr.2 toeqsr.] e,oe^ysr-a ena:ys5-5

^ N^s ws ws N.s

D n T^n.e Cee^pe:ee

;19



1p377F
WESTINGHOUSE HANFORD COMPANY

I222-S LABORATORY

ANALYTICAL BATCH WHIC'6D"0-DP-079, REV. 0
Lab Segment Serial No. Customer ID:

Analysis:
CYANIDE

C58FB
Sample Prep:

+

Instrument: AL 10724 Procedure/ Rev: LA-695-102 B-2

Technologist: E.H. COLVIN Date: 05/13/94

Starting Time: 0630 Temperature 25 CENTIGRADE

Ending Time: 1500 Chemist: R.W. SCHROEDER

Comments:

Description Lab ID

1 INITIAL LMCS CHECK STD K- 212-5578

2 REAGENT BLANK K- 213-5678

3 SAMPLE K- 214-5778

4 SAMPLE DUPLICATE K- 214-5878

5 SAMPLE + SPIKE K- 214-5978
6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 19N8-E .500 ML

CN SPIKE 19N8-E -500ML

'1210

A-8000-881 (03/92)



WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: La-695-102 ANALYTE: CN ANALYSIS START DATE 5 13 94

PREPARED BY: Rob Schroeder SUMMARY DATE: 5/18 / 94

PROJECT C-111 UNITS: ug CN/mL SAMPLE PREP: Direct

SPL ID SERIAL NO RESULT #1 RESULT #2 RPD% % REC DET LIM DIG WT

STD K212-5578 9.17E+2 100.3

Rea B1 K213-5678 <0.03 0.03

C58FB K214-5778 <0.03 <0.03 NA 0.03

SPIKE K214-5978 101.9

=
NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE -- LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH

Batch was run using the EDTA/en dissolution option, as requested.

(?'CAW W • i--rJ^

5--1b-94

'121



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE I N SPACE

K ^1^'.-5678 C-111 4-z7-O4 10: 2 21

^

^^ - t;CN^ 4F

I

His Hr5 Hrs His His

I

Time Cornpipted Lab U If

5<^6600-U61 i.F-t0^E31 I

TION : LA-695-102 (B-2) BLANK,LIQUID,SOLID

^^,' +(!y^g SAMPLE DUPLICATE

- -- ^- -------- ^ I IrHIRI amnlr Alinunl. in not, 0.10000 1

•^Ot^C ^.'(sf ask Volume in mL 10.00000

3278 3ample Ali uot Taken in mL (SS) 0.50000

"^'es^ ':^^.. 4bsorbance of Blank 0.0080

4bsorbance of Sample 0.7280

'-Intercept Value -0.003130 -0.003130

LIQUID 'lo e Value 0.157645 0.157645

$3ltijpl@ G of Cyanide 4.59 N/A

K212-5578 G/mL CN- 9.17E+02 N/A

: ^t16tCUtYlellt ^CidB ^: ';

. ^Ii181ySt ^

COLVIN

.^1N'Ft

05/13194

' 1TtrttE._._.... . .;:: :,::

G of Cyanide = I((Absorb. of Sample - Absorb. of Bank) -(Y-Intemept))1 / Slope Value

G/mL of Cyanide = pG C)anide / SS (mL) • Dilution Factor

ilution Factor = Flask Volume (ml) / Sample Aliquot (mL)

I)etection limit = 0.1 pG Ccanide

v RESULTS v

15:00 anide Concentration G mL 9.17E+02

Data Entry by, Date: 17-May-94

pproved by: llw Date: S(a-q
Form L1 Rev. 1.1 Page 1 of 1

^ate5eoai No SamCle Point Time Issued Vnorny

Dete^m^nat^o^ Metnod StantlerE R esWt Uniu O^erpe Code Aeruns

CN LA-6:^5-102 % RECOVERY N4C3B 0

pieSam Sae -$./j Customer ID

^^. c-,S O STD

FFrna^45 Cal(^^IatiOnS Ae5U115

7^1?- €fz A.;'S
Fc$^^iLT ('^'l;^^

.
/9N8^

slv v^.L 89^^^:<..^^,c: l00•3^^

^
AoalySt - 1 F,atysl - 2 AnelYSt - 3 Analysl - • Analyst S'

Date r .,r-IQ^^t M

..ii
titi



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Q

/^3SREAGENT BLA I:;,

-fl

m

0

516B00-061 R10831

DETERMINATION LA-695-102 (B-2) BLANK,LIQUID,SOLID

SAMPLE n DUPLICATE

Volume in mt

"'^^$i'^,Na'0$8 . ? 4bsorbance of Blanl: 0.0080

4bsorbance of Sample 0.0080

^a21^X '-Intemept Value -0.003130 -0.003130

LIQUID 1o Value 0.157645 0.157645

G of L^anide 0.02 N/A

K213-5678 G/mL CN- O.ODE+00 N/A

:' '^IfS iUYlE3'3Y ^o^C .:z <+

[3.Cd 1

OLVIN

.. .. ..^(^IY1;C. . .: .:

G of Cyanide = l((Absorb. of Sample - Absorb. of Blanl:) -(Y-Intecept))I / Slope Value

G/mt of Cyanide = pG C)atilde / SS (mL)' Dilution Factor

ilutfon Factor = F1ask Volume (mL) / Sample Aliquot (ml)

LecUon limit = 0.1 pG Cyanide

v RESULTS v

^ata Entry by: Date: 17-May-94

Approved by: (\ ^Q ^ Date: 5 16-24-_

=orm L1 Rev. 1.1 Page 1 of 1

SQn91 No Sample Pont, DaIE TimO Issued PnGnly

K 213. -5676 C-ill 4-27-99 U1: 7 21

Determmalmn bMrlnoa5ta^czrC Resvlt Umis Cnarqe CoCe Reruns

C[d LA-695-102 uG/P.L N4C3B 0

Sample Sues-^3-Y4/ f'LC-` Customer ID

L--?-^^ ^ BLANK

RPmar\S CaKula• on5..i ResW15

^
L,o3 lt^.

Anely5l - I A^21y11 2 An31ys1 - 3 Analy5l ^< Analy5l - 5

Hr5 Hr5 Mr5 Hi5 Hri

Date T^me ComCleleE La0 Unn Mgr

i3

1^3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I

^

`

^
^

I
I

Hr5 Hr5 H

Date Tm^e Completed Lab Unt Mpr
S(8-9

6a.6Blx-DE^ R-t0-811

CN- DETERMINATION : LA-695-102 (B-2) BLANK,LIQUID,SOLID

SAMPLE 11 DUPLICATE

Vvlume in mL 0.00000

e Ali uot Taken in mG (SS) 4.00000

)anre of Blank 0.0080

Intetcept Value -0.003130 -0.003130
LIQUID 'lo Value 0.157645 0.157645. . ........................... ... ..... _.................

$Dtf;^11L 1F' ^':<:' G of C^-enide 0.02 N/A
K214-5778 G/mL CN- 000E+00 N/A

'.Jr^strut^^ittd"r^+tle ;:::
G of Cyenide = f((Absorb. of Sample - Absrorb. of Blznlc) - (Y-fntetcept))I / Slope Value

^1e3dIyS; .':

OLVIN

G/mL of Cyanide = pG Lyuiide / S3 (mL) e Dilution Factor
Ilution Factor = Flask Volume (mL) / Sample Afiquut (mL)

^^^biE tection limit = 0.1 µG Cyanide

5:00

Ser.al No Sample Point Date Time Issue Pnorlty

K 214.-b778 C-1^1 4-27-94 10:17 21
Deie•m^nalion Method SianCa•e Reswt Units Cnarqe CoCe Feruns

CN LIQ LA-695-102 uG/ML N4C3B 0
Stmpie S^z3-,344 FP Customer ID

l^ ,^ C58FB
Ferrarts. CaKrJaouns eesWts ^^^ • Oo ^

0

^

A-a'^ysl 1 An31y51- 2 Analyst ^3 Analyst - 4 Ana^ySt - 5

H.5 r5 His

so0

v RESULTS v

<0.03

rata Entry by: Date: 17-May-94
kpprovedb (^cU noP 60 JLA Date: S_-f8-q4
orm Lt Rev. 1.1 Page 1 of 1
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: LA-695-102 ( B-2) BLANK,LIQUID

SAMPLE N DUPLICATE

^jiflk LiSt Flask Volume in mL 0.00000

3 278 azn le AH uot Taken in tnL (SS 4.00000

CS3 ^".ptlo .:' 4bsorbance of Blatilc 0.0090

4bsorbance of Sample 0.0080

Nlifll3X . . ; :; '-Intercept Value -0.003130 -0.003130

LIQUID lo Value 0.157645 0.157645

•.SOtn¢lE = G of Cyarude 0.01 N/A

K214-5978 G/mL CN- 0.00E+00 N/A

G of Cyanide =[((Absorb. of Sample - Absorh of Blank) - (Y-fntercept))I / Slope Value

-015:00 - --- -

Data Entry by: Date: 1 7-May-94

pproved by: Date: 5 8-q9-

Form Lt Rev. 1.1 Page 1 of 1

. I2J



CYANIDE ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-079, REV.

Serial No SamD^e Pownt Date Time 1esueE Priorny

K 214.-5978 C-111 4-27-94 10:17 21

Deiern,na"on Memoa SianaarE 'ieson uniis Charge Code Aemns

ON LA-685-102 % RECOVERY N4C3B 0

SampieSL:e5-/3_Va CuslomeriD

2^ v >/ FDi/3 _ C58FB

ReTal\5 CdIC41dI^OnS. Qe5V115_ua^/'a( ^'• ^^^ ;N G..^^C ^(J 1S(JO^LI/L S)^^/t C

r a ( ys^^w4sIr.° LE tiPIK^D -gyaosroD f ^
SP1KE ID /9N^F ' ^oo
SPIKE VOLUM ^•495 ^^S - ^^ 7
'/OOMC -k9ML'aSUOML

^_0.00312j^

= (o.-l;z 1 -o.0o16)
07

Ict SS ^k^ 5^.P ^ . 764 I O
k.Sab71/ X lUOs (Y.LoV

AnAy5' I Analyst 2 Analyst -3 An31ySt 4 Analyst - S

His His His His His

Date

-
Time Complete0

`
La0 Und M r

-i3-5 aa/5
54 660P061 tF-10-631

1-tiG



CYANIDE ANALYSIS REPORT

TODAYS DATE: 05/13/94

PAYRDLL h^D.:

Y-INTERCEPT= -.00313
SLOPE= .157645

SAMPLE ID#: K-213 BLANK
SAMPLE SIZE: 4ML
WVL AND ABS= 580NM 0.008 A

SAMPLE ID#: K-212 19N8-E STD
SAMPLE SIZE: .100ML-10ML-.500ML
WVL AND ABS= 58"uNM 0.728 A

SAMPLE ID#: K-214
SAMPLE SIZE: 4ML + 1ML EDTA/EN
WVL AND ABS= 580NM 0.008 A

SAMPLE ID#: K-214 DUPLICATE
SAMPLE SIZE: 4ML + 1ML EDTA/EN
WVL AND ABS= 580NM 0.009 A

WHC-SD-WM-DP-079, REV. 0

SAMPLE ID#: K-214 + SPIKE
SAMPLE SIZE: 4ML + 1ML EDTA/EN +.100ML-10ML-.500ML 19N8-E SPIKE
WVL AND ABS= 580NM 0.727 A

TEI.MNDLUIiIST S1GNA'IURE: Y l?', ^rG^_

_ DATE SIGNED:__ 5-i3-9ci

a I



CALIBRATION CURVE LACHAT DISTILLED 25 ML WHGSD-WM-DP-079, REV. 0CYANIDE DEC.16, 1993
CALIBRATION STANDARD # 39N16-B 1064 UG/ML CYANIDE
DILUTION FACTOR = 10/.1 = 100. WORKING STD = 1064/100 = 10.64

PIPET SIZE MICROGRAMS CN TOTAL ABS NET ABS

BLANK 0 0.009 0
0.050ML WS#2 0.0532 0.011 0.002
0.100ML WS#2 0.1064 0.02 0.011
0.200ML WS#2 0.2128 0.038 0.029
0.050ML WS#1 0.532 0.092 0.083
0.075ML WS#1 0.798 0.135 0.126
0.100ML WS#1 1.064 0.175 0.166
0.200ML WS#1 2.128 0.338 0.329
0.500ML WS#1 5.32 0.845 0.836

Regression Output:
Constant Output: -0.00313 ( Y-INTERCEPT
Std Err of Y Est 0.002900
R Squared 0.999898
No. of Observations 9
Degrees of Freedom 7

X Coefficient(s) 0.157645 ( SLOPE
Std Err of Coef. 0.000600

CYANIDE CALIBRATION CURVE

0.9

0.8

0.7

0.6W

U
z

o.s
0

0.4

z
V-J

0

0.2

0.1

0 2 4

1(V'Vl1GAAYC !`YANIllC

5 /3 fyy '11:`3
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
MGSD-WM-DP-079, REV. 0

ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

K 210. K 211 BLANK, C58S1

Analysis: Sample Prep:
T1r irnr f1TpFrT

I 1W itn.

Instrument: WC 38153 . AL 112,98 Procedure/ Rev: LA 342-100 A-0

Technologist: KR MONTEIT ate: 08/03/94

Starting Time: 16 :00 Temperature 25

Ending Time: 23 :30 Chemist: RW SCHRODER

Comments:

Description Lab ID

1 LMCS K 209-5518

2 RI ANK K 210-5618

3 SAMPLE K 211-5718

4 SAMPLE DUP K 211-5818

5

6

7

8

10

Description Lab ID

11

12

13

14

15

16

17

18

ia

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS TIC 1SN12B / 1 ML

I Mr'S - T(lf.... I 1 QN1 2f 1. 300 ML

^

A-8000-881103/921
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WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA-342-100 ANALYTE: TIC TOC ANALYSIS START DATE 8/02/94

PREPARED BY: Rob Schroeder SUMMARY DATE: 8/04 / 94

PROJECT C-I11 UNITS: u g C / SAMPLE PREP: Direct Analysis

SPL ID SERIAL NO RESULT #1 RESULT #2 RPD% % REC DET LIM DIG WT

TIC STD K209-5518 4.90E-2M 98.0

TOC STD K209-5518 2.70E-O g /L 90.0

TIC BLK K210-5618 3.90ug C 5.OE-O

TOC BLK K210-5618 19.Iu C 1.25E+2

TIC
C58SI

K211-5718 3.22E+3 3.39E+3 5.14 4.00E+2

TOC
C58S1

K211-5718 7.09E+2 7.38E+2 4.01 4.00E+2

=I
NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE -- LIST SPECI^ff PiROfLEMS ARIATIOES FOR THIS BATCH

^^ O



r: r.cm . t,

TOTAL ORGANIC CARBON ANALYSIS -OHYMMPI.E9 , REV. 0

uesmal •a ,c-e]I i

7_1 ^- :p,?':,1r=,:c

Y ^MI[-e]I............660FDf1

5e••a' No Sam D1r Cmnl Dle Trme usuro >"muy
!-

DP•,ermi'I'.•Dn Me1^oL SlanCarU Rk:.r'1 Un'li Cr•arpe CDCe Rerunf

JJC;:Ut, ',rr.-.^^2-10U nS E 77 0

Srmpir Sae
Cusmmer ID

o, 079 5 ^ ^. =•:^ i
R,e•4 Cut.Jar,cny RrsNls

^, c VA:::;= 02. 56 F+z/ 0.0?9 5= 3 e ZZ Et3 ^a /,^

^;^^ ;E 5b.4 ^+o^oro79S- 7 .0^ E+.Z

Lnd:y41-3 Fr.i'ysl-i Fnelyel'S

H.4 H.s Mrs M.y Hq/

Lele r7Cor.p'eleGt• Lan un' M:'

^-3-5^

Se^•a'^ F'o Semctr Pwnl Dav T^me IesueC Pr•onts

t:

Drre•^^^e>on MnncD 5'.ancarc Rrsu': Unns CnerOe CoCe Rr•uns

:?:-11^^^^

. - -Se-.pa5.ze OrOQ^-^j
Cus:DmriD

a a C ese s

:: .

Rr•4

,E_';E Z•9s3erz/ = 3 3^ E+3 ^^. r s go,

843 = ^ 38 E+2^ a „a

y Fnilyil-] Fna'ySle Fnyyil-5

Mri Mre Mri Nr3 Nri

Dile Ti^•f CDmCrP1e0 Li^ L'• 1..G Q
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
WHGSD-WM-DP-079, REV. 0

$e^n' NO Sanpie Pmnl D.I. Time Ia5ue0 Pnonfy

L-1•1i 4-25- 5 1- 04
Dtle`T^nauon NHnoE Sun0ar0 RELn Uml{ C^arpe DOEe Rerun{

^K ^^^l• N4^_. Ci

Sem;.ir S^xe Cuslomer ID

PP.nar{S.CA^C^.^a^^onP Rtsullf

-; " 4.9o;;^^ _,.
=?i l'r.15.oEZM ;.^.: y8.0^e^-94

,J_ /LNf]^ P^'' i eZ,7OS/L

'i v;:_•3.{De^^L i; h^x' 9oro .

Pna^ q^ An{iysl-] nnNysi-e aoe^y515j

H^P H's IN5 Hr{ Hre

/7

D e Timt Cw^p^euE ltc U-^^ +

,

Sea' No SmOre Pont Dale Time bSUeC Prmrny

C-ill 4-25-^4 .'S5

Dert•^^nn^Cn Mr,tOC Sen0ar0 Resun U^^IS CMr9e CoOe Remn{

C/i0C l'•0 UC+ C/Pi:^ IC4C5B 0

SPrrpiP S^xe Cuslomer ID

RP^t'^S Ce^[ulP'..:^.5 RePU^It

7=C n G FT =:u'r.1:A 3•90 .Ha C-

; : ra. -51nkF 19 , 1

,^. r n.^. n.^y{I.] .nelyst.. Irneiy3l.S

^ ^ -
H.e INP Ws Hr{ Hrs

Dne

3 -s
T.me CErpRXC t{o U^^1 M9r e^It^q

_ Xclk
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WHC-SD-WM-DP-079, REV. 0

TIC::.... ^rl.TiAL.. :i:hl£af:£:tfaP'I:Ct; (:rir2,ii014 Al'lr^iI...Yfii,;:S filii:("laR .i.
l :J. C 1 Q£:; R I:::

'3:a.mei:lr;:•:: Y 209 ....^i5.i;a.£:3 S).a{'::•' O8 ,' [)::3 /94 I:i.mra:; :I.£i3:,4 £95'

fS<'ttml:i].c,;' I.000 u.l... r=u,a:l.yt;e 11i011rrf::1 rri
C):i.7. f<:,.(::f.or^ .... :I. Pt:i.rt '._...

^
f9'a:z F.

(:i 1
.., ^.. . ..:

.^ :L'.)
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:I. O I. 0.00 [:) .. Gi)
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{ ^r'^
..^ ...

e
. .

iJ, .:.
,..... ,..

.. i(i .:. :00i.), : L .. .^ ...

^.. 6.00
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.. ^, U .

_. . . .. .^. .. i) ,^'J ^:.

.... .. . .. .i. . :i, i.) .. ..'.1 ::i

_.... . . .. 1':i :I. ..il) tJ .. ! 1

...... .I _ %.L...':J ..., ....

SIQiA1LIRE BEL(7W RL'PRFSFNPS CHEMICAL TECCHNDIAGIST/CBII'iiST THAT

OOPIPI.E'lED/VFRZFI® THE CALIBRATIOIN/ANALYSIS ON PAGFS 134 TA 140 _

lJ'!"ii:a^d :i:i^•il^^'U'ii^:i...r=tl'^II< VAL..L.II:::

r;:I..Ahli( L+i`J...iJl::: rn:i.r::rocn•atms c::atrban
li{I...ANn<:: I r l t 1(aR :I c),. ,^•^">'£:3;.3 '^'

'!i'rr11'll::'L..li^: RI!i:c.^;t.ll...^l'"i;^
• ^,,:.,. ... ^..., ,_. .. ,' .. . , ,., ..
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WHGSD-WM-DP-079. REV. 0

--- ^------ ------7:i:i.;- 'j'[iT(:,L.. :I:NOP{GF,N:L(1 Cr1PiSiaC1N ANALYSIS R6IPOR'1
'T':f. c'T(af) fil:i:V 2.0

. ..:: T:aI...ANK Ftl,If,I...Y':::I:?:3 ^ . .

f:i<'aml:;1(s?:: K ::::I0....56:I.(:3 I1la'I:.ta„ O ^1i: /C);".,i>''^ 4 ^T:i.rn(a:: .L,_"^„5::22:;::..:̀3

;iia ml:;:l.c;:• f.;:i.r.r.;, .... a t.tl...
r;:i.:l. r''<:tc::tt:)i- .... a.
I3:L<artb:. :i:X) 49 ...: K F.:I.J_ti;F.):I.(:?
Sit:L<:u',b:. Vet:l.t.us, Id/A

rlrl<n:1.•; e:;^l^. ., K fd I'9011rTl:::a:711
I*I:i.n Reracl:i.nr.ls .... 22
Max ht:><'acl:i.nc:ls:. .... .. ..

^. I):i.^f^f`t:^r.e^>rlc:c_, ::.: to

.a:>.a .ar :i.nt; I n,',<:,.Iy^ . ^...> :.i. ^ ^ ::::::.:.=.: T'^.n,csr ........ ^ ::::::......,f.:c.t.l.Lcrmrat.r;,r. . ..... .... ^.. ,..... ,^ I):i.'T"f'r:n..er,cc.,
J. O„ti;:l. 0.10 cJ„OQ

.. :I. .. O:I. 0.30 66.W1
;:i 1. 5:1. 0.70 57.14
11 2.„ !) :I. 1. ]. O 36.36

:,, . :I. 1.30 15..06
6 3.01. 1.60
7 3. `i:I. :I. . 7':) 5. 88
.., 4.,0:1. 1.,80 5. ::;E;
, 4.50 2.00 10. i.!'")

5.00 2.20 9„09

5.50 2.40 :::i 1:i
:L :.. 6. 000 2 . 5) 4 .. 0i)
i. ... 6.. 2 .60 ::,.. I l'^t:. ,

7. O! i ... „ 90 10.36
15 7.50 2.90 0.011)
.I.r.'. 8.,00 ._.,.I.l) bnWLY
.I.: 1:3n.Dl/ 3..00 6n'vi:.

I S 9.00 3.40 2 .911,

:L ": 9.50 3.50 2.86
20 10..00 3.70 5.41.
::'.:I. 10.50 3.90 ::; .. :I. J
..... 11.00 3„90 p.. i.;,,)

Iiq._(dPll+: 'JbdI...UI::: ::i,.9 (1,1C:POpI'dlrlttii c:.:ii•^I:,<ar,
SisI...F1Pll< FncrcTR 3 .9 / 7.0.99976 lii:..0:1.

:135

ucl%'rn:i.n C:<zr^l:yc:)n

s;;:un pl e Rr.rn Ti+y ;,
Kfi f'IUid'T1:::I:^T^1-I 00000



WHC-SD-WM-DP-079, REV. 0

TC,(:,.._ Ti:rrAl... O(;GAhl:r.{:: f::nP:a;at:31•l AhIAd...YSi:l:3 Rfii:f'ttptl

7 a: cT' C3 C f i lE: V2.0
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I3.I.anb:. .rT) $$ -= K
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rl(:n^rrra:^rl-IF1nr:i7.Y=st :: KR

Ml.ll I'C(i'cU:la.l7f.l':i '^' 22

Max I'CQiTC:la.llfa7ii °- ....

... I):i.'ffier'en c::e .... 10
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.

6.50 16. :I. (: 1.86

1 ^"! 7.00 16 . .. 4 2. 4 h:.
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WHC-SD-WM-DP-079, REV. 0
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WHC-SD-WM-DP-079, REV. 0
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHGSD-WM-DP-079, REV. 0
ANALYTICAL BATCH

ent Serial No. Customer ID:

K^13 K.z/ e r rC / CSJ, t-3
Sample Prep:

TD^ ^^e«,- L^a^lp

Instrument: /hooE L LO Ci^ ( 3^ Procedure/ Rev: / q

^),ic'AIE.^ ,>^ N

Technologis Date: ^- i a- 9^-f

Starting Time: a^D5 Temperature AllA

Ending Time: a 3 IS Chemist: le, SC^1ev oE2

Comments:

Description Lab ID

1 STo Ka.J3-5Sa6

2 eEAGE,nJi 6lrqn) r '< 3(3-5616

3 .5a.rPC, C ^ca^y -5736

4 =S1qn)PLe e3/`/'

5 S^,PU * SPI,cE 4 -55aG

6

7

8

9

10 (

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

57D e- . a00

^PllcE i/A/4a C

A-8000881 103/921



TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHGSD-WM-DP-079, REV. 0

I -S 1

7ZSTDZ 1cN^aC fiL 23saL.T

OUT FOR RERUN

ln gil. . ._ 35.SSD2.qRt rR.. ^

REAGENT BLANK

OUT FOR RERUN

Sa-6eR^0Er fRaF531

Se^u'Hp Samp^e Go.nl RCKUFI' Lme b3u0 Prmnly

S 212.-552e. C-1-1 4-27-94 10: 5 21
Dere^r-^n'+ncn He•noe Sunurq Rtsu^t Unils CMqe CoEe Feruns

=nr_ LA-3:44-=05 kECUVc>T;Y N4C3B
Sands See Cuupmer ID

. 200,L-219L-. 2002;L STD
Perr.e'L].Ca(^.la'iC-.F Rt3vlls

5356 COSTOC -

STD VAL ^`%S,EC ^I 1'II

a^.-rs^.t hne}'st2 <nerzi-3 >cepv. - e ^naqsl.5

M 5 M'6 Mrs H•s Hrs

Dce L=.e Co-^;ro'ee. la: u- 1 r.nG,

Se'.zhC Se^p^e Pp, ile Time IssUea Pupnly

Y 213. -582E C-111 4-27-8 4 10:17 21

bre,e S1,owa Resun U-ns Cnnqe Dptle Reruns

TOC LA-344-1 05 uG C/N,L N4C3B 1

SSr^p,e Sn Cuslomer ID

.200 ML BLANB

Fe^'-3'ws Ca'u.U'.tns Resu^l> .

any.-I y3r- P Lne•y3r-3 inaysl- e Anllysl5

H.3 Nr3 Hr> Hr f Hr3

9 /.

Dart T-e C,Cnea Lat V^.r nq. C'-c,-

S-i> .^3i5

^l
r u a3^^
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

MOD-WDP-079, REV. 0

I

r^a^6eW^p61 -IO^rF ell

T+KtKU
K 214.-5826 10:234-27-040-111 21

Y.e60C.-061 a. lo.ul

SerT No Sanple Gcml e Tme IssneC Puomy

K 214.-5726 C-111 4-27-94 10:23 21

Dfltrm^yhOn Mp:nDC SIanOYG p`f W^I Un^ls CMrpe CCCe Neryns

TOC LA-344-105 uG C/P;L I^4C°B 1

Se+pe S^ze Duslcrner ID

7.^00 mL L
cC,, E

zzerne^ss CVC.dnmm. Aesous

OUT FOR RERU14

:ISr-1 na^ysl.Y fnalysl - J Rnelysl"a Analysl5

w^s wrs w^s w.a wrs

Dale T.me Co^plelea uD unn Mp^

Seru'NO Sa^ple pO^nl le u^e ItsutC Gripnly

DElermu:al^On Me'^OC S^an^e^E wesull Unils C'arqe COEe Ff•uns

TOC LA-344-1 05 uG C/N,L ;74C3B 1
Sa-rple Srze C•nome^ ID

2: ONL- 2P:L- . 200NL C56FB

qer..ny Cam^:e^emResons

UUPLICATE SAMFLE

OUT FOR RERUN

Aes. .s q>I'F Aylysl-9 Aryrysl•a Analysl -5

wrs w•s wrs els wrs

Dne i^nre CorMeve u: O^.I Mp

:143
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-079, REV. 0

i

SIGNA7VRE BBIAW REPRESFN15 CSFIi'LICAL TECSCIDIAGIST/(HH7IST THAT

Q@PLEPED/VHiiFIED THE CALIBRATION/ANALYSIS CCI PAGES 145 TO 1c;()
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHGSD-WM-DP-079, REV. 0ANALYTICAL BATCH

Lab Segment Serial No. Customer ID: C58
FgK)/y

Analysis: Sample Prep:

FoC

Instrument: Procedure/ Rev: 4, ;
yy- 10r 4-1

Technologist: Date: s .^ 3 _yy

Starting Time: ( ^3D Temperature

Ending Time: ^s^y Chemist alrL

Comments:

Description Lab 10

1 INITIAL LMCS CHECK STO - S

2 REAGENT BLANK M - S6J6

3 San /r ^ N-S

4 sa l^ u- I K^^^ sga
5 so k I K ^^i s^a
c

7 ^

s I
9 ^

10

Oescription Lab 10

11 ' ^

12

13

141

15

16

17

1a ^
19

20

rennyxni wann
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WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: La-344-105 ANALYTE: TOC ANALYSIS START DATE 5 23 94

PREPARED BY: R-o$ Scfiroeder SUMMARY DATE: 5/26/94

PROJECT C-ill UNITS: u g C/mL SAMPLE PREP: Direct

SPL ID SERIAL NO RESULT #1 RESULT #2 RPD% % REC DET LIM DIG HT

rn
IU L

"
1 2 -J«]L 6O ^

. O
o
J
«
L t

.
VL 95.0

Rea .B1 K213-5626 <5.00E+0 5.OOE+O

C58FB K214-5726 <5.50E+O <5.50E+0 NA 5.50E+O

SPIKE K214-5926 100.3

^I NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARRATIVE -- LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH

I n.-^
GV-

0
^ h102d(J!-1

5-26-94-

:1J2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3S3

6a6e00^ ^ 0e11

TOC: LA-344-105 ( B-2) LIQUIDS STANDARD

am le 4olume in mL (8S) 0.200

TANDARD 42 S04 Volume in mL (VR) 2.000

WI[:`List^^ 'olume In'ected in mL 0.200_

3531 ilution Factor (DF) I 1 . ^5;p^9^

' est Dilution Factor (DDF 1

of Carbon in Sample (CS) 55.8

•^ ^^ :' g of Carbon in Blank (C2) 4

LIQUID of Carbon/L 0'-l.95 Et0 ^2,0b601-

5ample ^ 9
K212-5526 g of Carbon/L = (C1-C2)' DF' DDF

VI 1000

WC16130

..,.. !;_..,....... pfl. ,-^ ^... ;..:, pg of Cazbon/mL = Carbon/L a 1000000g of pg/g / 1000 mL/L

R.W.KING

118te
05/23194 Detection tevel (pg/mL) = 1 ue C" DF DDF

T+YraB....:,......_.._. ...._...... .._..__... .., FS

11:30

DtTEl.170N LEVEL

I pg Carbon/mL = 2.85E+02 in Ng/n,L
5.50E + 00

$pna: No Sbmpie Poin Date Time Issued PuOnly

K 'sl'^.-E^S^c C-lii 4-27-y4 10: 5 21
D2ifrm,nbl^on Me!no0 SlanEt^G R¢6ui1 Unils CMr^e Code R<runs

LA-c;94-1^^5 ^ F^BCOVERY r:4C3s 2
Sempie S^ze Cus^ome^ to

ipi^;{'^ 200YL STD

Rema^k5 C2lcuiabOns RfSOtls

S^J56 COdTUC

4Tl;x lon /^ C ^ESULT 2 . 85 sf^

STD vAL 3.0 `.,R;';C 9 5. 0

Ane^yst t Ana^ps^ - 2 Analyst - 3 Analyst .4 An6^yl^ 5

Hr5 Hr! Hr5 H3 H

7

Daie T,nie Compie:e0 la^ Umi Myr s-L4

//'3 D

Form 1 Rev. 1.0 :15a3 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

IssueC Pnonty

Sa6B00 - n Ai0^I

TOC: LA-344-105 ( 8-2) LIQUIDS BLANK

777775= am le Volume in mL SS 0.200

BLANK S04 Volume in mL (VR) 0.000

W^^c^^?. o1D,ne m•ectea in mL t^t) 0.200
3531 ilution Factor (DF) 1

^^> . Tssi.^od6 ... ' ' est Dflution Factor (DDF) 1

g of Carbon in Sarnp le (C1) 5

^v of Carbon in Blank (C2) 4

LIQUID of Carbon/L - 5.00E-03

' S&rtlide ^ ;
K213-5626 g of Carbon/L = (C1-C2) • DF • DDF

^nsuur^'^o_de ,, vi • IDDD
WC16130

A^ st µg of Carbon/mL = g of Carbon/L • 1000000 pg/g / 1000 mf./L

R.W.KING
al,

L15ta

05/23/94 Detection fevel (pg/Dil.) = 1 p¢ C• DF • DDF

TaRlt#. VI

11:40

DEfECI70N IEFEI.

pg Carbon/mL = 5.00E+00 in pg/mL

S.OOE+00

Seua^ No Samp^e vo^m Date Time

Y 213.- `^6^6 C-117. 4-27-94 10:17 21
Deiermmat^on MemoCSianeare Result Un^rs Charge Code Rer uns

TOC LA- ;;44-iG5 uG C/ML N4C3B 2
52mp^e $ii2 Cuetomer ID

. ^pc, 1,L BLANK
Rema^is Caicuia:^ ons Rew^^s

F:El:GSNT BLAP:Y,

L Sr ^ Nlq ^^ullr0

r

Ana'q51 1 Ana^ysl - 2 Analyst . 3 Analy5l 4 Analysl 5

Hr5 H .5 H^3 His Mri.

Daie Time Ca- C^e^eC LabUnnMgr sZd

(I ^D

Data Entry by: y^) Date: 24-May-94

Approved by: Date: - -

Form 1 Rev. 1.0 •
154

Page 1 of 1



TOC: LA-344-105 (B-2) LIQUIDS SAMPLE

,., '^ :!:' am le Volame in mL (SS) 2.000

SAMPLE ^SO4 Volume in ml. ( 1R) 0.200

: .,^; '1NorkUSE ^?: 'olutne In'ected in mL (\T) 0.200... ..

3531 ilution Factor (DF 1.1

^ioifa ' est Dilution Factor (DDF) 1

^

of Carbon in Sample (C1) 4.9

/t4atr
of

Carbon in Blardc (C2) 4

DEfEL11DN [EYEL

ylg Carbon/mL = < 5.50E + 00 in pg/mL

^ - ( 5.50E+00

Data Entry by: V`,J Date: 24-May-94

Approved by: Date: -Z -

Form 1 Rev. 1.0
1155

Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TOC: LA-344-105 ( B-2) LIQUIDS SAMPLE
::: . T'•... ,,:: anwle Volume in mL (SS) 2.000

SAMPLE J^E SD4 Volume in mL (VR) 0.200
... . Wrnk,l'axf ..i . ^niumn lnicrfui fn ..,I . _ _ _ !mL _ _ . _ n enn

Iig ofCarbon in Sample (Cl) 4.4

A98triic of Carbon in Blank (C2) 4
LIQUID of Carbon/L - < 5.50E03

.amjde K
K214-5826 g of Carbon/L = (C1-C2) • DF • DDF

:.Irt52tuffl6lYt^^Ada VI • 1000

WC16130

AttHtysi,. . . .. ..: .: pg of Carbon/mi. = g of Carbon/L • 1000000 pg/g / 1000 mL/L
R.W.KING

D8La:......::, .......... ..

05/23/94 Detection Level (µg/m1) = 1 uz C• DF DDF

73tfte' VI
12:10

NOTE: Reported Result is Below Detection Level.

DEfECIWN LEVEL
pg Carbon/mL = < 5.50E + 00 in /mL

5.50E+00

$enal No Sample Pmn ^
tUN

Dare Tlme Issued Pnorrty

Y 'GS9. -5S26 C-11S 4-c:7-94 lO:ZJ 21
Delermrnabon MprhopSlandara Result Umis C^trOp Code Reruns

ToC LA-349-105 uc C/ML r.4C3a 2
Sample S:xe, q /7 J Cusiomer iD

'^ _ . C.raFs• ,., ,,
R2 ma r^ c. It fa rr 6^il^^^r115

DLiF LICATE SAPiPLE

<5rS0,w^ ^IML

AnalySr-1 Analysl-2 Pnblysl^3 An3rysl^a Anily3r -5

H.5 Hr5 Hrs His His

Dare Trme Cornple^eC Lab un,r Mqr

Data Entry by: Date: 24-May-94
Approved by: ^,J Date: ^

Form 1 Rev. 1.0
1156
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRIT(:IN SPdCyE

tn

b
tp

m

..

I^ a.^6aR-06^ !R^10^O1

TOC: LA-344-105 SPIKED SAMPLE SPIKE

ib >>>>>> Sample Vial Data <<<<<< »»> Spiked VialData ««<

SPIKE ;ample Volume in rnl 2.000 ple SSze in rnL ( SS) 0.400

504 Polume in no, 0.200 ike Volume in rnL 0.400

3531 'olume Injected in not, 0.200 12 904 Volume in not, 0.200

TlRf(^ad!.:
.

of Cerbon in Sample 4.9 'olume Injected in mL 0.200_ ......................___
of Carbon in Blank 4 ;ample Dilution Factor (DF) 2.5

ike Value ( ml) 750

IOUID • NOTE: Sample Dilution Factor does C in Sample + Spike 64.2

not include amount sample C in Blank 4

K214•5926 is diluted in Spiked Vial.

13^ .^rrirtrymenil;gtis

f.`16'130
. ' -. "EFCMAVTS1•B..R1`- - lt¢PmironBeivriiev ww ^:e e iDD

;^... ky

:..

pg Carbon in Spike

.W.KING

^ >?;1PSC ;'.: : yg Carbon Rem.erai from Spike =,B

5/23/94 I(pgC in sample + spB.z - pgC in blank) • (b4il:e CortwLtion Factor) I

I(ygC sampie - pg. nlaru:) (^ple Correction Factor) a(Svnple SS7.e Cb11Yi:tion FeMnr) I

1300
Spike Correction Factor = Total volume in spiked sample vial (mL)

Volume inj^led (mL)

Sample Comslion Factor = Totsl oolume in sample vial (rnW

Volume injected (mL^

Sample Size Correction Factor = 9Binole size in ( rnL) in spiked vial

Sample size (ml) in sample • Spiked Viel DF

Percent Spike Recovery = 100.3%

Form 2 Rev. 1.0

$nu^ No Sampe pmni zs^stwll Due Time bswa Grmniy

K 219--582E C-111 4 27-94 10:23 21
De^e•n^naoon Memccbrence•C Aeemi U^na Cnnpe CoCe Nnum

i0C i,A-344-105 VERYECO% R N4C3B 2

9^^o'e r i- . M SFry cvsiomer i0

r C5BFB
-

^
F tL.{1^G. r es^ll{

J l'L:F _nC•J C

ID
F n^rEE 17-1Ii lI^PI }

' +^V O:, :PSE eyoc^PI KS^

I O^ 390 ,np covu ^.^

yv 1'.. Rna'ysi .1 cnuyn.3 anYyn .. anppr.3

Mrf Mra Mr3 Nr3 M^l

CavpWtO Um^ Mp^lac -q ^

l3:00

:157



.. ^.. I . ... ^ ..

WHC-SD-WM-DP-079, REV. 0

SIQiA1URE BELOW REPRFS@fl'S C9@lICAL THC@IDLOGIST/CBHQISP THAT
COMPLETED/VH2IFIED TBE CALIBRATION/ANALYSIS QI PAC,E4 158 T0163
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WHC-SD-WM-DP-079, REV. 0

A i ,

• I .... ^ ^ ._ ..

:159



r.. ^ ;'._ r,^^.l ^tl'>'i , .^ ^<! • ^^,` i :.-;

WHGSD-WM-DP-070, REV: 0

,, ;. .

, ,. ., .

..^
^, .

• ^ _.
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WHC-SD-WM-DP-079, REV. 0

AV1



WHGSD-WM-DP-079, REV. 0

I. :i

'.,. i i ... . - :: .. . . ...

; . . ;.
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_ .. `.'.I . ^, ,... : . .. i i ,: ) ....

_ ^ .

... , : ^ ,.. . ..,, .^.a"-^

:163



q

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Lab Seqment Serial Nn, Customer ID:

G1y/4CG

0
Sample Prep:

!nstn:ment; - ^^1C i(e / 30 Procedurei Rev . L-1o$' / 59

Technologist: Date: S-- /_ ^ 5(

Starting Time:
14 1,6

Temperature ( Y-. V a

Ending Time: Chemist: 2, S CLj R aPQC2

Comments: B <^LA 'H^- 3I +`,P

Description Lab ID

1 LM C S S1oC 5-

2 - S 7:2

3

4

5

6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

! i1-f_ da^

A-6000-881 (03/92)



WHGSD-WM-DP-079, REV. 0

ANALYTiCAt-BATCH-SUMMARY-SHEET

METHOD: 39g _ 105 ANALYTE: TOC. ANALYSIS START DATE: S- 1-94

PREPARED BY: Rob Schroeder SUMMARY DATE: 5- la-94

PROJECT: L-111 UNITS: .4n^./fAL SAMPLE PREP: Direc / Digest

SPL ID. SERIAL No. RESULT #1 RESULT i`2 DIFF. AVERA6E RPD% %REC DET LIM

^-T1---

S

a1 <S, E+

L-J&7J NO SPECIAL PROBLEMS / METHOD VARIATIONS IN THIS BATCH

NARfwTlii€=LIST SD€CIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

s-IZ-94

:165



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

' 33
K 215.-5526 C-111 4-28-94 11:14 21

17 r V

6a-660PU6t IRt0631

TOC: LA-344-105 (B-2) LIQUIDS STANDARD

3ample Volume in mL (SS) 0.200

STANDARD SW Volume in ml, (VR) 2.000

Wt4k List : 'olume In' ted in mL (VI) 0.200

3346 ilution Factor (DF) 11

• Tast CWe ' est Dilution Factor (DDF) 1

OC e of Carbon in Sample (Cl) 58.2

^ iNatrtz ^L¢ of Carbon in Blank (Q) 3.5

LIQUID of Carbon/L - 3.01E+00

iel#
K215-5526 g of Carbon/L = (CI-(2) • DF • DDF

• :^MstrWnent':Cpde • VI • 1000

WC16130

Antit ;t s pg of Carbon/mL = g of Carbon/L' 1000000 pg/g / 1000 mL/L

Detection level (Ng/^ = 1 ueC•DF•DDF

V

DEfE^110N !El'E1,

pg Carbon/mL = 3.01E+03 in pg/mL
5.50E+01

$enal No Salnp^e Po^n^ Daie Time issueE Priority

Dete^mmabon MF^^GdStdnEerC Resu^l UnitS Charge Code Re^uns

TOC LA-344-105 % RECOVERY N4C3B 0
Semple 5¢e Custemer ID

STD
Remarws. Ca'oilal^ons. Results

^356 C03TOC

^TDx10N(^^ RESULT 3•^^^8

STD VAL 3.Op^^^ ^ REC l p0 .3

Y^V
An3^y5^ 1 AnalySt Analyst ^ 3 Analyst ^ 4 AnBIySt -$

Hr5 Hr3 Hr5 His Hr

^

Datf Tin^¢ COmrC/l2i<d Lab Unit Mqi !^'. ^^

/

Data Entry by Date: 07-May94
pproved by: Date: S- I Z

Form 1 Rev. 1.0 :1GG Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I

Date Tine COmpletfd laC Umt

R 10 E11Y6lOOD6t

TOC: LA-344-105 (B-2) LIQUIDS
yol

SAMPLE

?vne . ole ume in mL 2•^

(VR) _0•,SnMPLE 9J4 yolume in rnL

DfluUon (DDF)Factor II 1 I

OC e of Carbon in Samole (C1) ^ 4 .4

DEfEL710N IEyEl.

pg Carbon/mL = < 5.50E+00 in pg/mL

5.50E+00

Senet No Samp^e Po^nl , Date Time bwRO Pnority

K 216.-5726 C-111 4-28-94 11:23 1 21
Drterminaocn Memoo SunEarG Rrsen Unns Cnarpe Coae Reruns

TOC LA-344-105 uC C/ML N4C3B 0

Samp^e S^ze £viten.er IC

- 20 D - • 200 C58HCB

Re^^aras G^cu4r^ons Resuru

< J^• 5D 't+0^v^^Ml_

na'ysr - I Analyst - 3 Rnalysl - a Malybl 5

Mrt slrs Mry Mq Mr5

Data Entry by: Date: 07-May-94

Approvetl by: Cm^l Date: S 1 Z-9

Form 1 Rev. 1.0 1 •
167
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14)1;.... ^i0(iJ. f^(:1::ri I11 f^Fi `f},•I FiPe ^' ,::[:= I 1.^f'l)1-:i
. .. _..._._ .. .,,.., ., ^.

WHGSD-WM-DP-079, REV. 0
:;, : i. a. s 26-1 a i ,^:^; . . .

.. .. . . :. A^^.^ 1.'^' ^

1. ^::i.l^l ^•: ^.1 iv 1':::

l,^c: .-r;J'Yi :i l.lilla lillii f. ,-i(.^::' .:.':.i

__ ^i(•a.'.:^71^::^ '^:::::: f^lllci..I.'1 g r:l.flie. J.1)I'!

7. 0.,70 0.00
. .. 7...Q7. 1.9 ....:iO

"
':::..i:ll} 5(}..^.._.

^4 '.01R :?O :1..',:: 3•J
..i .. .. .. .. l:iO.:Yi}

... ,.,...,
. .. r.. / •

6 ^.>..07. t53..Sr, 9..:;...
, ... ',,...

70

0 L ... . .. _^r:? ... ., !`1)

... _. ...:.: .P'.i. .. . . . .. (_i .. _. .

1.r{ . ..r)1. ''.i' . ...

'SGNAISIRE BEfAW REPRFSFNiS CBFTrIICAL TECMIDIAGIST/CHEMM TRP,T

OML6TID/VFRLFI® 79E CALIBRATION/ANAI.YSIS ON PAGFS 168 70 170

^i
. .,.:c_

.-...,..^-.: ... ......_ :..:
^^

^:..
12

^ :^r..<' .
. .:,::i::}'..1.':^ }(:1.^}^(.li(i}_ _ . . .. . ::: r, _•-_ .... .. .'i-;J^J [ /^ . 1::. _ ..

.., . ..I-j 1•'IIi/tJ:(.iqJ( 1.R:1 ^' t. ..'.7L1...._il.i. I-r1.L,:1P'

p.1 L111 1::,•
j^VVV ....._...... _.._.....I^
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1 0Q.... r lll,-'^i. cA4^ rd aC: t.:. J. _^r; r^Ju^ i;'^-:• , ^ I•.P.•:l,

0

WHC-SD-WM-DP-079, REV. 0

,3.,rn1:5J. . . ' u,.i.:. I.d...

."..,,:i.a F^a.;:aur' 1. P:iii f::e.-_I:i.nr.;l,:; .... Sid

lm a: F , l i l,;I::.

.. . -...__ -.... ^-1^,,;il ,..ti•:S' I`I.';i
...

c:^ ir-r.....;)c:e

_ ... ).:,..d(.I'L^li) ... .:.^.^ : ,^7h^:i..l. ^'. ^-:d 4 1!I' ' .-_.._^: : 1.f5,).J.Oil`t I p.^.. ::._. ..... .ti ./:1 I , ^If'ki.•Il( -.. ':::..

:I. 0.. `;:1. 0 R'.Cj O. CiO

2 ]..Qa Ci..<"-`ti Q..GU

,,. 1.50 O . 40 50.00

4 2.00 (i.>.;C? 50:.00

.. 2.50 1.00 '.O.C)r.i

6 :i.:qU 1.20 l<_,..b?

7 -" .. °....
' '^r...̂.I.. .^ ):.'<). ^^} l..

£3 Nd..iJ:) :I."..F_67

41.50 _ . . ^^., &::
1...

.. ,,_^'S.: ,.: " ::,.:
. .

,.,.. .:.i..
::^..

.a
,. ;:: .?•..,

1A 5.. _ ,.. .. _. O :., 1. ;.

:.M, .. 1.!i 0.00

.,.. ..:._ 'I .,..

. . ^.?

-1..mr;K Jr K:I:
,. ... . ,. C. _ ..

.l. l ^:u,::::5riX-L.PiI'^i4^
^^..^ tl.

:16^)



(r-t,-^ i^r;^ ! JI'; C:AI Aar•l P,Wii 4= Li I F ft)l:i. l
T:I:01(:i(: PN:'J ^:.(.)

<sr w n 1. r:. r)„t 1:(:;';: s')c;!01i94

......;^il'^Lc.. ... i.z;:. .... :.n^) :_cl...

WHC-SD-WM-DP-079, REV. 0
ri.1.Z4:::::41i

r^I r:.:x:I.ysaC
I•! i. n PY.;' ar. d:i. nq ss 11

:1.'f

: r)'L_i:fe reno :1.0

._.... ..^.. i:irr,c:. ' - __::-........:. i^^^r:^^ .._ ..._.ircat^c_:ir_l.s.i.. ... -,
'
^ . ... .a .-..^ U:i.i:^

_ _
^rc..,nrc

7. p...°ra ilr,Ft0 000
2 1..01. o.f:to 75 .0 o
:'i 1.50 46.67

2.01 ]..?i) 11.76
,. _:: 5 1 '2. ..00
6 2.40 16 .67

.:i 2 . Si 0 1. [A .. <''.!/

!).. i)!'.

. ^. .. ..'r:L .. ., 1. ^..

1.p .i;..^1. .....rsp g.rB:t
....;,<)

d •r ::::.3
.. O •., r^i •. r::;... i.. rz.:^!> .. .. ....

„

Lal_ANK: f^Fl(71i:R....::::. ':• `; / 7..0^:)^:i7s?rl ==

i 1.`.3.-: i c. :I. . a
f ,..r•! .... ^ ..x)::^ti 1(:I...:L^^('Oi))i.^L:;S :

,r ,:,a.;;• ;.,:: Kf/^_ .. ....... ..
zi t:;rE^

Of::....01. c.cq /rn:i n C:a. r 6r,r

c 5.50 RlT-qt
77'^
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^

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-0791 REV. 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

c S/
Analysis: Sample Prep:

Comments:

Lab ID

zc ?Ji-S>7U 11

12

13

14

15

6

717

18

20

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Instrument: W,e3 35535 Procedure! Rev:

Technologist: Date: 2f-

Starting Time: z^ Temperature ^q

Ending Time: Chemist: d ^^cS

Description Lab ID

2 i ro v

3
4

5 ^!//

6

9

0

Description

16

19

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

.gTY 7-L Sn9 1,^ i,rz cf /.*-^ e'

W

A-6000-881 I031921



INDUCTIVELY COUPLED PLASMA ANALYSIS - FUSIONWHC-SD-WM-DP-079, REV. 0

81

:r o..o^en

A)i 0C

4

M^6lx.V6^ ^c.¢.1L

$frV'. No 51mNt PC.nI D1V 1^mf ItfiRC PnCnly

•1Dtr<'rinfliDn MMnpC Sr{nEerC Ree+rr ll^^^s Cn1rPe CGh Nerunf

ICF :J:-rr `_ • E % ?S', V,^;i
5)..pu S^:e Cusiome. ID

MrMrt{.Cfler.l)">nf Ateell)

. 11 • ^

`2 3, ^7^ /^ iic l' h^^ svNf s

1M'y)1^1 fMlyf..l •M'y{I- 3 IeAlytl^l An)IysIS

r) Mr{ wr{ Nr{ HIS

DMe fimt Ce-CIeaC f f^LC Una MGr (/

>r.seo

Senr No S1rme Po-m Dne Trmt 4)oea P^mnry

De'.fm.nenCn Mtlr.pC SanCe•C 4ese,! U•-•t{ CM•pe C.O. Re un)

5{-p4 Srse Cv)temn ID

.,e' fFi

7:

7

__ae^ars) Ule.necnns Peevr•s

IV ^ ^

)nelysl l •n)ly{I - 2 •n)ly{I ^ ] 1n)ly{I - A AMly{I - b

Mr) ^ HIS Mrf

HIS

Mrf

D)le T^ne Cpmp4leE UD U=n M, o se. `{if,

• 1/ RI



INDUCTIVELY COUPLED PLASMA ANALYSIS - FUSION

WHC-S1)-WM-DP-079, REV. 0

6
Y{WG.U6^ Ill.,p^ul

------------

i, .S sfy(>>v)( ^o)/ ^sfi /. 95C 3 ^

IF q> 4L

Se'+' ND pk Rwm D{M5{T Twne WufD Fndny/

L.-.,...J ^^

I

• 14.L7 LJ

Dele m. {IrDn M'npC SlsnGrD RfsJll unil{ CMrOe CDEe Rerun{

/G ?:<•6 !2tC:B 6
5{mpM 59( CuslDmer ID

^2iS C[- Y L- f"L9S^ C- K CG:•ESy, y ..( -
Rem{ry G'[u^{ncns FeseM

All ^: bE ^ CJ^V^(f^I^ >Ji 5 = .1. 0.'•f- 3^

I ^x7xo ion sr^ Ar/.

1MIys.2 1MIy1I3 An11ys1-4 1Mryil-5

Y•{ M•{ «r, Mr, «r{

r^-

Den t^n,e Crc ^riw ue un.r v^. J F fY

-^1'-fi

SNi.. Mp - J.-p^e pv,B1 - au u1M ss11eE n,Dr,ly

4-25-.!4 15:57 -

Dererr^^n{' on eAe1nCC t',{nD{rD ReS^ll Unil{ CM'oe CDDe RerJM

:i4 '.."3E 0

5{-ple Sae
CwlDmn ID

^3/ O., -/.,c- .•c -!.t•v t CC':1

Nemrse G^arne c^s Re.als

rL=C'ATb :._SFL=L'. J

N

c^za .cr AvP. n,z.

{nVy{L1

r

FnaYU.l AMly{I.] ^Myv•• AMinrv5

«.{ «.{ 14{ Mq rln

wle T•n+ Cc.clnw s{D un-l upr e7 sl y " 3

s G a^ s

:173



INDUCTIVELY COUPLED PLASMA ANALYSIS - FUSION

WHC-SD-WM-DP-079, REV. 0

vsea..an ,R.io-tv

Snu; No SamG^e Vc, . DaV Time Uauea ino•ny

!i 2'2i
Dnermnaimn W'naE Sunmre R<a+n Unna Crurpe Caee Re•um

JC7F . -:' '^°,.• t^Lll.)`l^'.1 idti^1JF

SanCtr Srse Cunemn iD

% C5E'S1c - c
Rernv^iCa^arJn^ na Readu

-.^•- ^i. -^ .il
J J9^'ri<=-i'` ia. ^ . _

...ayy.1 A-.Pytl.t InUyu.C Fr.e^yn.e 4npyn.5

ra M^{ Mr3 M{ Nia

Dne r.nm Co..w:ea uc U.: uI- e7 oe/py

:174



Identity 1: up-284 Identity 2: yp-284 12:40 PM Jvn 29, 1994

Task ,wne : TYC93

Sr:p(e Weight : 1.0000 So(utiun Ve(uee : 1.00

S^/+

^V-SD-

^^ ^

s1rM-DP-07A REV 0 •
On-Peek Inteprations : 3

___________________
Off-Peak Integrations :
___________ ___ ___ __

1
_ _________ __ _ ___

, .

2r

__

Sr

_ __

Bi

_ _

SI

_

At Co - Cu Li

(tq/mL) ( .q/ei) (ue/et) (ty/nl) ( u8/ml) (u8/et) (u8/e0 (ue/e1L)

Mean -0.001 0.001 0.007 0.344 0.152 0.044 0.010 0.001

S.D 0.000 0.000 ---0:006 ---0.002 0.0tn_ 0-001 0.001 0.001

X R.S.D. 23.669 23.106 84.723 0.605 6.328 3.338 8.510 104.088

Zn Ni La Fe Ce Cr Nd U

(ue/eL) (w/eL)

/

(tp/i.L) ( u8/eL) (w/eL) (u8/mL) ( w/ntL) (W/ML)

Mean 0.014 o.018 - 0.001 0.030 0.025 0.006 - 0.008 0.070

S.D. 0.000 0.003 0.000 0.003 0.000 0.001 0.025 0.063

X R.S.D. 1.984 16.128 2.654 11.141 1.063 14.957 317.249 90.085

Ce Sm Be P S Mg As Na

(u8/mL) (u8/eL) ( ue/et) (ue/eL) ( ue/si) (u8/00 (u8/mL) (ue/ml)

Mean 0.030 -0.008 0.029 - 0.002 0.100 0.001 0.026 0.116

S.D. 0.010 0.011 0.000 0.001 0.003 0.000 0.005 0.003

X R.S.D. 33.367 135.278 0.504 58.107 3.356 10.574 19.234 2.655

No Se AS Pb Ti Cd B K

-(tN/ml) - (UB/r.iL) - (ug/ml) . / tsw/m4) ( u8/et) (u8/it) tue/ml) ( ue/mL)

Mean 0.001 0.008 - 0.001 0.042 -0.000 0.009 0.040 -0.001

S.D. 0.000 0.013 0.000 0.011 0.001 0.001 0.001 0.009

X R.S.D. 9.677 162.579 34.798 25.518 1176.762 7.080 2.129 844.205

Mn Sb V Be TL

( u8/nL) (ue/mL) ( ue/mL) (tM)/mL) ( u8/mL)

Mean 0.014 0.045 0.132 0.030 0.010

S.D. 0.000 0.028 0.000 0.000 0.024

X R.S.D.

_________

1.474

__________________

61-989

______________

0.338

__________

0.567

______________

244.261

_____

3

SI(QIARSIIffi ABOVE RBPRFSFNPS CH@M1ICAL T6Cffi'1DL0GIBf/(HWRST MAT
0@mLElED/VFRIFIF.D ZBE CALIBRATION/ANALYSIS CN PMES 175 70 192

:1'75



Identity 1: 1ev Identity 2: 32b48b 12:45 PM .hne 29, 1994
Task nnne : TNC93

Saeple Nei Oht : 1.0000 Solut(on Volume 1.00
On•Reak Intepret(ons :
_______________________

3 Off-Reak Integrations :
____________________________

1
__________

2r Sr Bi

________

Si

(u8/mL) (u8/ei) (u8/mL) (u8/ML)

Mean 5.014 5.017 5.002 4.257

S.D. 0.008 0.011 0.027 0.008
% R.S.D. 0.168 0.218 0.543 0.195

Zn Ni La It

(u8/ml) (u8/ml) (ug/mL) (u8/m4.)

Mean 5.043 5.075 5.110 5.099

S.D. 0.010 0.004 0.004 0.012
X R.S.O. 0.199 0.074 0.087 0.228

Ce Sm Be P

(ug/mL) (ug/mL) (ue/ai) (u8/eL)

Mean 4.994 4.973 5.053 4.192
S.D. 0.019 0.008 0.009 0.118
A R.S.D. 0.380 0.154 0.181 2.815

Mo Be Ag Pb

(u8/ml)

(ug/mL)
(u5/s"

(ug/mL)/Mean 5.056 5.504 5.327 5.044

S.D. 0.022 0.030 0.004 0.014
% R.S.D. 0.435 0.547 0.067 0.273

Mn Sb V Be

(u8/mL) (ue/ni) (up/mL) (u8/0l) (

Mean 5.084 4.901 5.091 5.187

S.D. 0.006 0.054 0.003 0.013
X R.S.D.

___________

0.112

_____________

1.110

_______________

0.067

_____________

0.251

__________________

WHFSD-WM-DP-079, REV. 0

Al Co Cu Li
( tg/et) (ug/mL) ( ug/mL) (u8/ai)

4.951 5.028 5.117 5.035
0.006 0.016 0.010 0.015
0.127 0.316 0.204 0.307

Ca Cr Nd U

u8/sL) (u8/et) ( u8/ai) (u8/00

4.770 5.079 5.285 9.654

0.010 0.004 0.019 0.052
0.208 0.072 0.356 0.536

S Mg As Na

ue/nL) (u8/ml) ( u8/siL) (ue/ml)

4.663 5.044 5.016 5.017
0.077 0.011 0.001 0.021
1.657 0.223 0.021 0.417

Ti Cd B K

u8/mL) (ug/mL) (u8/mL) ( u8/aY)

4.930 5.120 4.996 5.154
0.010 0.008 0.013 0.036
0.207 0.158 0.253 0.698

Tl

u5/mL)

5.026

0.024

0.471

(

1



Identity 1: Icb Identity 2: Icb 12:48 PM Are 29, 1994

Task name : TWC93

Seipie Weight : 1.0000 SoLution vawae 1.00 REV 0W{G$D-WM-DP-079
0n-Peak I

..

nteBratimn : 3

..... ...... .

0ff-Peek

.... .

lnteprations :

.

1

.

, .

..... .. .. ...
Zr

.....

Sr

..............

BI

..............
Si

...

At Co Cu Li

(W/mL) (w/aL) (w/at.) (ug/mL) ( u8/mL) (W/ML) (9/01.) (YB/ad)

Meen -0.001 0.001 -0.007 - 0.005 0.004 - 0.002 0.003 0.002
S.D. 0.001 0.000 0.007 0.001 0.008 0.000 0.001 0.001
S^t.S.D. ---- - 92.7-31 - _ a.193 ^.- ----- -93.^,.., .e .e,----- ,.,,.. - .,R^,-- --.._..,-. ^:_.589 24.290 34.084

Zn NI La Fe Ca Cr Md U

(uB/aaL) (u8/mL) / (ue/eL) (u8/mL) ( uB/mL) ( ue/nt) (uB/el) ( uB/mL)
Mean 0.001 0.001 - 0.008 - 0.003 0.001 0.001 0.007 -0.136

S.D. 0.000 0.001 0.002 0.001 0.000 0.001 0.016 0.064
% R.S.D. 44.034 119.799 24.545 25.745 24.358 207.289 237.018 46.990

Ce Sm Be P S Mg As Na

( uR/mL) (uB/ei) ( ug/mL) (u8/aiL) ( uB/ml) (uB/et) ( u8/ei) (tq/mL)

Mean -0.004 -0.047 0.000 -0.009 - 0.004 0.001 -0.005 0.032

S.D. 0.009 0.016 0.000 0.007 0.001 0.000 0.001 0.007
X R.S.D. 195.794 33.460 234.767 75.729 24.388 25.954 10.386 22.348

No Be Ag Pb Ti Cd , B K

(uB/mL) (u8/ni) ( ug/mL) / (u8/ai) ( ug/mL) (uB/mL) (uB/mL) (uB/et)

Mean 0.002 0.024 - 0.001 0.000 0.000 0.002 0.007 -0.067
S.D. 0.000 0.013 0.000 0.008 0.000 0.001 0.001 0.013

% R.S.D. 21.473 52.485 27.042 21660.219 894.765 24.588 12.522 19.340

Mn Sb V Be TL

( uB/ml) (ug/mL) ( uB/et) (u8/mL) ( u8/nt)

Mean 0.000 0.021 -0.002 0.001 -0.043

S.D. 0.000 0.015 0.001 0.000 0.029

% R.S.D. 82.280 71.613 37.273 8.983 67.425

i
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Identity 1: Icse_i Identity 2: fesa 12:51 PM June 29, 1994

Taek n"'e :'N`°3 WHGSD-WM-DP-079 REV. 0S to Nei ht • 1 0000 So(utian Vo(ume • 1 00 ,mP B . . . .

0n-Peak Integrations :

----------------------

3 Off-Peak

--------------

Integrations :

--------------

1

-------------- ------

2r Sr Bi Si At Co Cu

(uB/K) (ug/mL) (u0/K) (uB/K) (uB/K) (uB/K) (uB/K)

Mean -0.001 0.007 -0.007 0.253 193.742 ^ 0.003 -0.007

S.D. 0.000 0.000 0.004 0.005 171.470 0.000 0.000

% R.S.D. 56.518 0.356 55.096 1.936 88.504 4.149 6.223

Zn Ni La It Ca Cr Nd

(u0/K) (u0/K) (uB/K) (uB/K) (tq/K) (tq/K) (ug/mL)

Mean 0.017 -0.031 0.029 137.206 ^ -1.049 0.002 1.141

S.D. 0.000 0.001 0.003 0.593 0.000 0.001 0.015

% R.S.D. 0.617 3.744 10.117 0.432 0.000 68.413 1.349

Ce Sm Be P S MB As

(ug/mL) (uB/K) (uB/K) (uB/K) (ug/mL) (w/K) / (uB/K)

Mean -0.001 0.393 0.002 0.070 2.657 154.734 0.048

S.D. 0.004 0.009 0.000 0.001 0.018 0.080 0.003

% R.S.D. 374.992 2.232 2.066 0.944 0.673 0.051 5.635

Mo Be Ag Pb Ti Cd B

(uB/K) (u0/K) (uS/K) / (uB/K) (uB/K) (ug/mL) (uB/K)

Mean 0.003 0.030 -0.004 -0.102 0.000 -0.003 -0.012

S.O. 0 . 000 0.01c _._.0,000 __.n not 0.000 - 0.000 _ n nni

% R.S.D. 12.613 49.201 6.110 89.781 75.018 14.433 11.103

Mn Sb V Be TL

(ug/mL) (uB/K) (uB/K) (uB/K) (ug/mL)

Mean 0.101 0.015 -0.001 0.003 -0.046

S.D. 0.000 0.016 0.000 0.000 0.006
v„ R.S.D.

............

0,284

...........

703,657

..............

23,312

..............

4_651

..............

12.410

.....

Li

(w/aL)
0.002

0.000

14.546

U

(u0/K)

0.050

0.026

51.578

No

(uB/K)

0.216

0.002

0.821

K

(uB/K)

-0.018

_ r_D7A

86.571

i
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)dentity 1: xxx Identity 2: rinee 12:58 PM June 29, 1994

Taek IWee : TMC93

Baple YeiOht : 1.0000 Solution vOlune : 1.00 WHGSD-WM-DP-079, REV. 0
On-Peak inteprationa : 3 0ff-Peak Integrations : 1
......................................................................

Zr Sr Bi Si At

(uB/eiL) (uB/pi) (uB/at.) (uB/tnL) (ug/ML)

Mean 0.002 0.000 -0.027 -0.002 0.027
S.D. 0.000 0.000 0.018 0.003 0.003

% R.S.D. 21.070 7.206 68.580 174.069 11.246

Zn Ni La Fe Ca

(uB/nL) (tp/NL) (uB/mL) (uB/nL) (uB/at.)

Now -0.000 0.002 -0.003 0.006 0.030
S.D. 0.000 0.001 0.003 0.001 0.001

It R.S.D. 388.529 53.031 134.436 18.068 4.742

Ce Sm Be P S

(UB/IIIL) (ug/ML) (UB/IIIL) (UB/Kt.) (uB/a(.)

Mean -0.003 0.015 0.000 •0.007 -0.001

S.D. 0.004 0.004 0.000 0.011 0.003
X R.S.D. 131.581 24.346 36.548 166.357 230.144

NO Be AS Pb Ti

(u9/nl) (uB/mL) (uB/mL)

/

(uB/mL) (ug/ML)

Meen 0.002 -0.022 0.000 -0.001 0.001

S.D. 0.001 0.005 0.000 0.009 0.000

It R.S.D. 26.643 20.846 443.563 1252.985 24.414

Mn Sb V Be it

(uB/mL) (uB/mL) (w/mL) (UW/mL) (uB/mL)

Mean 0.000 -0.011 -0.001 0.001 0.012

S.D. 0.000 0.017 0.001 0.000 0.007

X R.S.D. 343.993 158.187 50.174 35.796 61.646

Co

(w/ML)
-0.001

0.001
62.291

Cr

(ug/ML)

0.001

0.002

323.060

MB
(uB/at)

0.013

0.000

3.264

Cd

(uB/al)

-0.000
0.000

389.898

Cu

(uB/a(.)

0.002

0.000
28.804

Nd

(uB/aL)

-0.025

0.013

50.635

As

(uB/at.)

0.005

0.001

16.686

B

(11B/ml)

0.001

0.001

173.389

.119

Li

( tq/mL)

0.002

0.0D0

6.184

U
(uB/eL)

0.137

0.027

19.584

Na

(tq/at.)

0.006

0.013

208.192

K

(uB/oL)

-0.055

0.017

31.132



Identity 1: K210 diB blk Identity 2: direct 1:02 PM J:ne 29, 1994

Took

^ y ^3 REV. 0'SD-BS(N(-DP-079Ne(
SMple

1.0000
bL

Bo(ut(on Volune : 1.00 B\fTV ,

On-Peek Intepretions : 3
. ............... ...

0ff-Peek
.

Intepretions : 1
.. ... ..

Zr

..... ....

Sr

...............

Bi

.... ............

Si

...

Al Co Cu Li

(w/mL) (uD/.L) ( ug/mL) (ug/mL) (uD/mL) (W/mL) ( W/mL) (W/mL)

Mean 4.054 0.003 0.002 0.193 0.080 - 0.002 0.005 0.000
S.D. 0.032 0.000 0.010 0.006 0.022 0.002 0.002 0.002

% R.S.D. 0.791 15.350 573-516 2.961 27.262 82.787 44.866 468.623

Zn Ni Le It Ce Cr Nd U

(u9/mL) (uB/mL) (uB/el)

^

( uB/nt) (tp/M) (ug/mL) (uB/mL) (uB/mL)

Mean 0.010 0.061 -0.000 01098 0,148 0.005 -0,042 1.05

S.D. 0.001 0.001 0.002 0.004 0.001 0.001 0.031 0.179

% R.S.D. 5.549 2.258 882.683 4.044 0.958 18.874 72.562 17.326

Ce Sm Be P S MB As Na

( uB/nL) (uB/nY) (uB/mL) (ug/mL) ( ug/mL) ( uB/aL) (uB/mL) ( uB/mL)

Mean 0.024 -0.014 0.020 0.003 0.021 0.034 -0.001 3.809

S.D. 0.038 0.059 0.001 0.009 0.009 0.002 0.003 0.044

% R.S.D. 159.320 419.464 4.025 270.445 44.433 6.634 334.369 1.144

Mo Se AS Pb Ti Cd B K

(ug/mL) (uB/mL) ( uB/mL) (uB/mL)

/

(uB/mL) (uB/mL) ( uB/mL) (uB/mL)

Mean -0.008 - 0.013 0.005 - 0.003 0.004 0.000 0.001 - 113.663

S.D. 0.001 0.012 0.003 0.008 0.001 0.001 0.002 0.000

% R.S.D. 13.912 91.530 60.253 242.999 25.559 252.083 207.778 0.000

Mn Sb V Be It

( ug/mL) (ug/mL) ( uB/ml) ( ug/mL) (ug/mL)

Meen 0.001 0.000 0.038 0.001 -0.006

S.D. 0.000 0.021 0.002 0.000 0.042

% R.S.D. 16.521 13412.745 5.138 22.336 756.922

1

:1Fs0



S t''.

Identity 1: K211 .72599in250nat ( dentitY 2: 1ot-9nl-fet-4ml 1:08 PM June 29, 1994

Task nsaM! : TWC93

SeWle Weight : 1.0000 se(uti », VDI(,ee : 1.00 W{C.SD.WM-DP-079, REV. 0
On-Peak
........

InteOrstions :
...............

3 Off-Peek Inte9ration5 : 1
.......... ........

Zr

.

Sr

............

Bi

.............

Si

...

Al

(uBhi) (u5/Ml) ( uR/mL) (tq/Bi) ( ug/mL)
Meen 0.096 0.009 0.098 0.517 8.946

S.D. 0.000 0.000 0.003 0.002 0.019
% R.S.O. 0.503 1.108 3.205 0.338 0.216

Zn Ni Le Fe Ce
(whO (w/mL) / (ug/mL) (w/ML) (W/oL)

Meen 0.048 1.257 / 0.023 3.379 0.477
S.D. 0.000 0.008 0.002 0.013 0.001
% R.B.D. 0.330 0.640 6.640 0.395 0.293

Ce Sm Be P S

r..g/r ) tu4/m41 (uB/nc) (ug/mL) (uB/K)

Mean 0.038 - 0.021 0.003 0.098 0.067
S.D. 0.012 0.017 0.000 0.007 0.004

% R.S.D. 30.257 83.346 7.637 7.625 6.366

Mo Se Ag Pb Ti

(uB/nt) (uB/ml) (uB/ml) (w/si) ( uB/nL)

Mean 0.001 0.027 0.002 / 0.363 0.013
S.D. 0.001 0.015 0.001 0.007 0.001

% R.S.D. 57.824 54.530 28.751 2.055 3.896

Mn Sb V Be TI

(tq/nt) (uR/sL) (ug/mL) (uB/mL) (u0/n0

Mean 0.011 0.016 - 0.000 0.001 -0.017

S.D. 0.000 0.023 0.000 0.000 0.018

It R.S.D. 1.999 141.784 115.576 23.791 101.575

Co Cu LI

(uB/si) (uB/si) (ug/mL)

-0.001 0.009 0.002
0.001 0.000 0.000

112.984 0.866 21.499

Cr Nd U

(uD/sL) (uB/nl) (uB/nL)

0.009 0.028 0.220
0.002 0.011 0.070

21.427 38.703 31.799

Mg As Na

(uB/mL) (uB/sL) (uB/eL)

0.031 0.002 2.414
0.001 0.003 0.003
2.240 139.228 0.127

Cd B K

(ug/mL) (uB/nt) (ug/mL)

0.001 -0.001 258.508
0.000 0.001 0.545

22.366 188.019 0.211

i
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P jr
Identity 1: K211 .73158in250m1 Identity 2: 1ml-9ml-tel-4ml 1:11 PN Jv:e 29, 1994
Task nsaM : TNC93

Sriple NeiBht : 1.0000 ielution vo(une : 1.00 WHC-SD-WM-DP-079, REV. 0
On-Peek ) nteprations : 3 0ff-Peak ) nte9rations : I

Zr Sr Bi Si Al
(uB/el) (ug/mL) (uB/mL) (ug/mL) (uB/mL)

Mean 0.034 0.009 0.093 0.583 7.702
S.D. 0.001 0.000 0.006 0.002 0.023
X R.S.D. 3.052 1.463 6.674 0.407 0.299

Zn N( La Is Cs

(uB/mL) (tVmL) / (ug/mL) (ug/mL) (tq/ml)

Mesn 0.011 1.202 0.026 3.414 0.533
S.D. 0.000 0.006 0.002 0.005 0.001
X R.S.D. 1.586 0.466 6.776 0.148 0.272

Ce Sm Be P S

(up/hL) (uB/mL) (uB/siL) (u9/nt) (uB/et.)

Mean 0.052 0.035 0.004 0.167 0.061
S.D. 0.017 0.019 0.000 0.017 0.002

X R.S.D. 33.593 52.708 7.072 10.010 4.049

No Se Ag Pb It

(uB/mL) (uB/mL) (uB/mL)

/

(uB/ml) (uB/mL)

Mean -0.001 0.011 0.004 0.341 0.017

S.D. 0.001 0.010 0.000 0.005 0.000

X R.S.D. 192.143 95.505 9.888 1.341 2.311

Mn Sb V Be It

(u9/ml) (u9/mL) (uB/mL) (uB/mL) (ug/mL)

Mean 0.011 0.048 0.000 0.000 0.061

S.D. 0.000 0.007 0.000 0.000 0.015

X K.S.D.

-----------

1.545

--------------

14.736

------------

93.081

-----------------

36.027

-------------

24.335

---

Co Cu Li

(ug/mL) (u9/mL) (w/nA)

0.003 0.005 0.001
0.000 0.000 0.001
2.999 8.725 55.852

Cr Nd U

(uB/ml) (uB/nt) (ug/mL)

0.005 0.031 0.444

0.001 0.016 0.063
13.956 52.459 14.D92

Mg As Na

(uB/et) (uB/et) ( uB/mL)

0.030 0.003 2.451
0.000 0.004 0.003

0.600 156.462 0.125

Cd B K

(u8/mL) (u8/eL) (u9/mL)

0.000 -0.002 229.205
0.000 0.001 0.576

91.049 33.273 0.251

i

.1L7ti



., r. ..i e.: I.-. a. -

(dentity 1 : K211 are dil (dentity 2 : . 7259p(n250m1 -1-9 1:17 PM Jux 29 , 1994

Task now : TYC93

Saaple Weight : 1.0000 Solution Volune : 1.00 WHGSD-WM-DP-079^ REV, 0
on-Peak Inteprations : 3
.........................

0ff-Peak inteprationa :
.........................

1
.............. .....

Zr Sr Si SI Al Co Cu Li

(UY/Id.) - -(upJa) --(up/NL) -{tq/m() -(Yp/::1) ( ,_:'/• n ) (Ilp/RL) (up/mL)
Mean 0.453 0.040 0.466 2.552 42.096 0.001 0.021 0.002
S.D. 0.002 0.000 0.013 0.017 0.310 0.002 0.000 0.000
% R.S.D. 0.479 0.485 2.739 0.652 0.737 238.019 0.669 20.654

Zn Ni La Fe G Cr Nd U

(up/mL) (up/aO (up/WL) (W/aiL) ( up/aiL) (w/atL) (up/aIl) (up/M-)

Now 0.037 5.867 0.127 15.537 2.150 0.033 0.180 1.548

S.D. 0.001 0.027 0.004 0.058 0.008 0.000 0.010 0.011

X R.S.D. 1.741 0.452 3.158 0.363 0.368 1.162 5.323 0.703

Ce Be Be P S Mp As Na

(up/ni) (up/Pt) (up/aL) (up/ei) ( up/ieL) (up/mL) (up/ml) (up/mL)

Mean 0.170 0.067 0.017 0.733 0.269 0.119 -0.001 10.997

S.D. 0.007 0.006 0.000 0.012 0.001 0.001 0.003 0.052

% R.S.O. 4.347 9.201 1.021 1.637 0.280 0.564 363.336 0.476

Mo Be Ag Pb Ti Cd B K

( up/ml) (up/mL) ( up/mL) j (up/nt) ( up/mL) (up/nL) (up/ail) (up/mL)

Mean -0.003 0.029 0.008 1.694 0.066 0.001 -0.000 1182.971

S.D. 0,001 0.006 0.000 0.008 0.001 0.000 0.001 2.533

X R.S.D. 35.304 20.274 5.629 0.498 0.959 9.098 985.687 0.214

Mn Sb V Be It

( up/nt) (ug/mL) ( up/ml) (up/at) (up/ni)

Mean 0.049 0.006 0.008 0.001 0.007

S.D. 0.001 0.010 0.001 0.000 0.010

%R.S.D.

...........

1.132

...............

179,346

...........

10.871

..............

16.684

..............

147.882

.....

:'fi3



Identity 1: K211 dup dil Identity 2: .73159in250mL-1-9 1:20 PM June 29, 1994
Task name : TWC93 WHC-SD-WM-DP-079, REV. 0
Snryle NeiBht : 1.0000 Solutienn Volume : 1.00
On-Peak
........

I ntegrations :
...............

3 Off-Pnk
.............

( nteprations :
...............

1
............... ....

Zr Sr Bi Si AL

( uB/mL) (ug/ffL) (uB/nL) (uB/mL) (u0/mL)

M---^^ en D.l'rB 0.042 0.494 2.877 37.756
S.D. 0.001 0.000 0.011 0.002 0.033
% R.S.D. 0.848 0.077 2.229 0.086 0.088

.11
Zn Ni Le Fe to

(uB/ml) (uB/mL) / (uB/nL) (uy/ml) (u0/mL)

Mean 0.051 5.814 0.125 16.582 2.530
S.D. 0.000 0.007 0.003 0.029 0.006
X A.S.D. 0.267 0.118 2.106 0.176 0.219

Ce Sm Be P S

( Lg/mL) (uB/mL) ( uB/mL) (uB/mL) (ug/ffL)

Mean 0.166 - 0.016 0.016 1.008 0.301

S.D. 0.013 0.022 0.000 0.006 0.003
X R.S.D. 7.622 138.029 2.414 0.574 1.050

Mo Be Ag Pb Ti

( up/mL) . ( u0/mL) (ug/ffL) ( uB/mL)

^

(uB/mL)

Mean 0.000 0.005 0.002 1.750 0.079

S.D. 0.000 0.008 0.001 0.005 0.000
% R.S.D. 67.604 164.655 42.268 0.280 0.577

Mn Sb V Be TL

(u5/na) (u5/mL) (uB/mL) (ug/ffL) (uP/mL)

Mean 0,054 0.009 0.002 0.001 -0.039

S.D. 0.000 0.013 0.001 0.000 0.020

% R.S.D.

---------

0.204

--------------

134.228

--------------

59.507

--------------

11.776

---------------

52.561

---

Co Cu Li

(w/nL) (uB/nL) (uB/mL)

0.003 0.022 0.003
0.001 0.001 0.001

31.749 3.142 29.393

Cr Nd U

(u0/mL) (u0/nL) (u0/mL)

0.034 0.176 1.357

0.000 0.007 0.070

1.289 4.048 5.193

Mg As Na

(uB/mL) (uB/aL) (uB/aL)

0.134 0.002 11.924

0.000 0.000 0.011
0.159 15.273 0.090

Cd B K

(uB/mL) (tq/mL) (uB/ml)

0.011 0.001 1073.485

0.015 0.001 3.228

134.551 152.849 0.301

:18^'^



Identity 1: K211 post spike Identity 2: 1wt sanpte - 9nt 1:24 PM Jute 29, 1994
Tafk rwee : TWC93

Sanpte Wei Bbt : 1.0000 saL„t(an vOt:,ae : 1.00 WHC-$D-yyMLDP-079 REV 0
On-Peak Inte9rations : 3
..........................

0ff-9eak Intepretians :
..................... ...

1
. .. .. ..

, .

Zr Sr

.

Bi

.. .... ...

Si

..

At Co Cu L(

(tq/et) (uB/niL) (ug/ML) (uB/et) (uB/uL) (uB/nl) (ug/ML) (uB/ei)

Mean 1.437 1.010 1.439 3.443 43.362 0.971 1.008 0.973
S.D. 0.006 0.006 0.012 0.021 0.243 0.008 0.006 0.005
X R.S.D. 0.440 0.623 0.846 0.623 0.561 0.814 0.561 0.522

/
Zn Ni La Fe Co Cr Nd U

(uB/W+.) (uB/ML) / (uB/eA) (ug/ML) (u0/aL) (w/mL) (uB/eil) (uB/nl)
Mean 0.990 6.907 1.106 16.867 3.064 1.010 1.168 3.363
S.D. 0.005 0.036 0.007 0.119 0.019 0.007 0.003 0.079

% R.S.D. 0.552 0.316 0.660 0.707 0.604 0.658 0.278 2.340

Ce Sw Be F S Mg As Na

(ug/ML) (u0/mL) (uB/ei) (uB/ei) (uB/ML) (uB/mL) (u0/ffl.) (u0/el)

Mean 1.155 1.039 0.992 1.605 1.215 1.084 0.994 11,998
S.D. 0.006 0.018 0.006 0.017 0.015 0.006 0.005 0.070

% R.S.D. 0.512 1.690 0.591 1.068 1.215 0.529 0.547 0.582

No Se AB Pb Ti Cd B K

(uB/mL) (uB/ml) (uB/mL) / (uB/ml) (uB/mL) (uB/ml) (uB/mL) (u0/mL)

Mean 0.989 1.064 1.006 2.666 1.022 0.970 0.958 1178.180

S.D. 0.006 0.016 0.004 0.007 0.006 0.004 0.003 4.923

% R.S.D. 0.557 1.536 0.438 0.272 0.608 0.430 0.274 0.418

Mn Sb V Be Tt

(uB/ml) (uB/mL) (uB/ni) (u9/nd) (u0/mL)

Mean 1.017 0.973 0.990 1.003 0.931

S.D. 0.005 0.009 0.007 0.006 0.023

X R.S.D.

...........

0.472

................

0.905

..............

0.690

...........

0.612

..............

2.477

....

i

.i5J



tdentlty 1: ccv_1 Identity 2: ccv 1:27 PM June 29, 1994

Task n-a< : TW93 WHC-SD-WM-DP-079, REV. 0
Senple NeiBht : 1.0000 So(ution vo(uee : 1.00.
On-Peak
........

Inteyrations : 3
..................

0ff-Peek
...........

Integrations :
...............

1
............... ...

Zr Sr Bi Si At

(ug/mL) (uB/ml.) (uD/at) (W/mL) (w/aiL)

Mean 5.110 5.123 5.162 4.352 5.108

S.D. 0.021 0.028 0.008 0.015 0.024

% R.S.D. 0.416 0.538 0.156 0.335 0.463

Zn Ni Le Fe Ca

( ue/ml) (ue/mL) ( ug/mL) (uB/aL) ( uB/ei)

^Meen 5.152 _ 5.175 .5,.183 5.225 _4.848

S.D. 0.020 0.014 0.028 0.030 0.027

% R.S.D. 0.391 0.276 0.532 0.578 0.547

Ce Sm an P S

(uB/mL) (u8/mL) ( uB/mL) (uB/aL) (uB/mL)

Mean 5.206 5.220 5.152 4.731 4.979

S.D. 0.008 0.005 0.028 0.053 0.039

% R.S.D. 0.152 0.104 0.553 1.123 0.787

No Se AB Pb Ti

(u9/mL) (ug/mL) (uB/nt) ^. (ue/eL) ( ug/mL)

Mean 5.194 5.602 2.694 5.159 5.039

S.D. 0.020 0.042 0.016 0.019 0.024

% R.S.D. 0.384 0.754 0.586 0.367 0.483

Mn Sb V Be TI

( uB/mL) (uB/ml) ( u5/mL) ( uB/mL) (uB/mL)

Meen 5.181 4.966 5.189 5.314 5.122

S.D. 0.017 0.042 0.023 0.026 0.026

% R.S.D.

........

0.334

...................

0.848

.........

0.434

...............

0.498

...............

0.509

...

Co Cu L1

( ug/mL) (u8/mL) (ug/mL)

5.151 5.207 5.137

0.019 0.024 0.030

0.374 0.457 0.588

Cr Nd U

(uB/mL) (uB/mL) ( uB/ml)

5.178 5.307 9.811

0.018 0.018 0.079

0.352 0.347 0.807

MB As Na

(ug/mL) (ug/mL) (uB/mL)

5.157 5.148 5.108

0.022 0.016 0.008
0.436 0.304 0.159

Cd B K

( u8/ml) ( u8/m0 ( uB/mL)

5.225 5.085 6.795

0.014 0.021 0.167

0.260 0.417 2.451

,1`7V



Identity 1: ccb 1 Identity 2: ccb 1:31 P11 June 29, 1994

i i'sk iR

sapole Ne
: :':93

)Bnt : 1.0000 Bo(utia, voluae : 1.00
. . 1

SD-1NIdl-DP-078 HtH. 0
On-9eak (
.. .....

ntepraticns : 3
.................

Off-9eak

..... ...

Inteyrations :
.. ..... .....

I
............... .... .

Zr

. ..

Sr

. . .

Bi Si Al Co Cu Li

(uB/mL) (u0/ML) ( uB/mL) (uB/aL) ( uB/id.) (tq/ai) ( uB/Ri) (uB/nL)

Mean 0.002 0.002 -0.032 0.009 0.007 - 0.000 0.002 0.003

S.D. 0.001 0.000 0.007 0.002 0.007 0.001 0.000 0.000

X R.S.D. 31.423 3.293 20.509 22.309 96.992 395.204 4.950 8.657

Zn Ni La Fe Ca Cr Md U

(uB/ml) (uB/mL) / ( uB/aL) (tq/at) ( tp/ei) (uB/M.) ( uB/ei) (uB/al)

Mean 0.002 0.001 - 0.005 - 0.001 0.033 - 0.000 - 0.008 0.095

S.D. 0.000 0.002 0.002 0.002 0.000 0.000 0.016 0.057

% R.S.D. 7.734 252.747 44.889 129.022 . 0.189 187.075 201.436 60.501

Ce Sm Be P S Mg As Be

( uB/nt) (uB/mL) ( uB/mL) (uB/nL) ( uB/at) (uR/at) ( tq/aL) (tq/mL)

Mean 0.000 0.012 0.002 0.000 0.001 0.002 0.005 0.010

S.D. 0.004 0.015 0.000 0.002 0.002 0.000 0.003 0.010

X R.S.D. 1881.862 119.792 11.593 549.999 165.425 3.132 53.189 96.438

MD Sc Ag Pb Ti Cd 8 K

( uB/e&) (uB/nt) ( u0/nl) - _(uB/mL) ( uB/at) (uB/eL) ( uB/mL) (uB/mL)

Mean 0.002 0.011 0.367 0.007 0.002 0.002 0.005 0.498

S.D. 0.001 0.014 0.004 0.001 0.000 0.000 0.001 0.035

% R.S.D. 35.642 133.828 1.168 16.191 9.513 14.424 18.300 7.107

Mn Sb V Be Ti

( uB/ml) (uB/ujl) ( uB/mL) ( uB/ni) (uB/mL)

Mean 0.002 0.008 0.001 0.002 0.035

S.D. 0.000 0.008 0.000 0.000 0.006

% R.S.D. 16.070 97.905 13.575 3.577 18.609

.l^r



(denttty 1: fesa_f Identity 2: icsa 1:35 PM June 29, 1994

Task .--- : r_v_w;

saeaie Netoet : 1.0000 Sai„tian VOL" : 1.00 WHC-SD-WM-DP-079, REV. C
On-Peak Integrations : 3
..........................

Off-Peak
.... ......

) nteprations :
...

1

Zr

.

Sr

............

Si

................

Si

..

At Co Cu

(uB/ai) (uB/mL) ttq/at) (tq/eL) ( uB/eL) tu0/eiL) ( uB/nL)
Mean -0.003 0.008 0.002 0.256 296.437 / 0.004 -0.006
S.D. 0.001 0.000 0.005 . 0.003 0.946 0.000 0.000

--23301 ,,...0 295.378 1.315 0.319 8.544 3.199

Zn Ni La Fe Ce Cr Nd

(uR/mL) (uy/mL) ( u8/mL) ( uB/mLI ^LuB/ei) ( uB/mL) (uB/mL)
Mean 0.016 - 0.036 0.024 139.003 / -1.068 0.002 1.178
S.D. 0.000 0.003 0.001 0.850 0.000 0.001 0.013
% R.S.D. 1.012 7.286 5.837 0.611 0.000 38.371 1.126

Ce Be Be P S Mg As

(ug/mL) (uB/mL) ( ug/mL) (ug/mL) (W/et) (uB/mL) /(uB/mL)
Mean 0.022 0.349 0.002 0.086 2.664 155.458 0.050
S.D. 0.004 0.008 0.000 0.012 0.064 0.103 0.005

% R.S.D. 19.348 2.401 9.297 13.732 2.399 0.066 9.269

No Se Ag Pb Ti Cd B

( ug/mL) (ug/mL) (ug/mL) ( u0/mL) (ug/mL) ( u0/mL) CuD/mL)
Mean 0.002 0.012 0.016 -0.054 - 0.000 -0.003 -0.014
S.D. 0.001 0.021 0.001 0.001 0.000 0.000 0.001
% R.S.D. 30.215 178.322 5.113 1.679 128.573 8.493 4.438

Mn Sb V Be it

(u0/mL) (ug/mL) (u0/mL) (uB/mL) (u0/mL)

Mean 0.102 0.053 -0.001 0.003 -0.049

S.D. 0.000 0.010 0.001 0.000 0.019
% R.S.D.

.............

0.473

..............

18.499

..........

68.048

...............

3.444

................

39.033

..

LS

(uB/mL)

0.004

0.000

8.788

U

(uB/mL)

-0.028

0.039

140.184

Na

(UB/nL)

0.236

0.005

2.259

K

(uB/mL)

0.377

0.004

1.143

.ibb



Identity 1: icseb f Identity 2: icsab 1:38 PM June 29, 1994

Task nsme : TNC93

Saopte Veiyht : 1.0000 Sctution vo(une : 1.00 WHGSD-INM-DP-079, REV. 0
On-Peak Inteyratione : 3 0ff-Reak Inte9rations : 1
......................................................................

Zr Sr Bi Si At Co Cu
(uB/aIL) (uB/aiL) (ug/mL) (W/.L) (W/ail) (uB/ML) (W/aL)

Mean 0.035 0.011 0.145 0.301 182.087 ^ 0.436 0.467
S.D. 0.071 0.007 0.251 0.107 162.645 0.010 0.010
It R.S.O. 205.494 64.767 173.652 35.391 89.323 2.351 2.156

Zn Mi Le Fe Ca Cr Nd

(ug/mL) (ug/mL) (u5/ml) (uDhM.) (ug/mL) (uB/i.L)

Mean 0.904 0.832 0.044 131.421 - 1.039 0.452 1.259

S.D. 0.042 0.021 0.042 8.226 0.000 0.011 0.226

1 R.S.D. 4.657 2.576 94.913 6.259 0.000 2.336 17.995

Ce Sm Be P S Mg As

(w/mL) (uB/ML) (uB/mL) (uD/al) (uB/atl) (w/ail) / (uB/WL)
Mean 0.386 0.852 0.461 0.130 2.568 150.334 0.048

S.D. 0.670 1.012 0.021 0.055 0.054 5.796 0.034

2 R.S.D. 173.615 118.719 4.641 42.779 2.087 3.856 71.224

Mo Se Ag Pb Ti Cd B

(uB/ad) (uB/mL) ( uB/mL)_ ._..(uB/ml) (up/mL) (uB/mL) (uB/mL)

Mean 0.006 0.085 0.654 0.820 0.013 0.875 -0.005

S.D. 0.014 0.140 0.009 0.160 0.025 0.026 0.017

% R.S.D. 261.283 165.978 1.315 19.486 195.773 2.953 351.775

Mn Sb V Be T(

(uB/M.) (uD/ntl) (W/ML) (w/ml) (W/al)

Mean 0.539 0.170 0.465 0.450 0.561

S.D. 0.031 0.147 0.011 0.030 1.222

% R.S.D. 5.770 86.962 2.320 6.638 218.031

Li

(uB/ml)

0.018

0.029

167.811

U

(uB/s(.)

2.035

4.094

201.198

Na

(uB/al)

0.370

0.304

82.309

K

( tp/mL)

1.063
0.rn

73.078

i

.1c79



Identity 1: xxx Identity 2: r(nae 1:42 PM Jvro 29, 1994
Task nase : TYC93

SMv(e Weieht : 1.0000 saf(,tiDn vo(:,ae : 1.00 WHC-SD-INM-DP-079, REV. 0
On-Veak Inte9ratfons : 3
..........................

0ff-Reak

...........
Inteprations c I

Zr Sr

..............

Si

...............

Si

....

At Co Cu LI
(w/st.) (ue/a(.) (w/e(.) (up/mL) (W/at) cW/sL) (w/LL) (tq/mL)

=°' :.C-CF v.wv -u:ulsr -0.02 0.056 0.001 0.000 0.000
S.D. 0.001 0.000 0.009 0.002 0.009 0.001 0.000 0.001
% R.S.D. 78.668 15.362 49.460 103.416 16.707 66.733 288.678 290.905

Zn Ni to Fe Ca Cr Nd U
(w/mL) (UB/mL) (uD/oL) (w/DL) (w/RL) (w/mL) (W/RV.) (w/aL)

Mean 0.005 0.001 - 0.002 0.028 0.068 -0.001 -0.025 -0.004
S.D. 0.000 0.001 0,003 0.001 0.004 0.001 0.013 0.044
X R.S.D. 0.603 133.865 133.416 4.356 5.195 68.255 52.795 1194.343

Ce So Ba R S MB As Na
(w/mL) (tW/etl) (w/:nL) (ue/mI.) (W/.L) (ue/ai.) (w/slll (up/mL)

Mean 0.000 -0.006 0.000 -0.016 -0.005 0.053 -0.003 0.016
S.D. 0.008 0.011 0.000 0.007 0.003 0.004 0.002 0.011
% R.S.D. 2725.063 176.787 461.773 43.448 56.543 7.328 79.872 65.848

Mo Se Ag Pb Ti Cd B K
(up/el) (up/mL) (upNnLT-"^ (up/eL) (up/mL) (up/mL) (up/aA) (u8/mL)

Mean 0.000 0.006 0.682 -0.007 -0.000 0.001 -0.001 0.162
S.D. 0.000 0.006 0.022 0.004 0.000 0.000 0.001 0.005
X R.S.D. 952.586 96.243 3.268 52.020 286.628 23.074 79.726 3.023

Mn Sb V Be T(
(up/mL) (u8/mL) (up/mL) (up/mL) (up/ml)

Mean 0.000 -0.004 -0.001 0.001 0.007
S.D. 0.000 0.007 0.000 0.000 0.003
X R.S.D. 168.375 176.061 52.389 0.538 35.844

'1.1n



Identity 1 : ccv_2 Identity 2: ccv 1:45 PM June 29, 1994
Task name : TNC93

Sanote Wei ght : 1.0000 SOLutien va( ume 1.00 WHGSD-WM-DP-079 REV. 0
On•Peak InteOratiens : 3
.........................

0ff-Peek InteOrationa :
.........................

1
.............. ...

,

Zr Sr Bi

.

Si At Co Cu Li

(BB/WL) (w/aiL) (uB/mL) (uB/a(-) NB/mL) (uB/a1L) (w/eiL) (uB/mL)
Mean 5.274 5.267 5.244 4.470 5.351 5.286 5.377 5.290
S.D. 0.029 0.034 0.037 0.019 0.010 . 0.025 0.033 0.030
% R.S.D. 0.557 0.648 0.698 0.429 0.186 0.472 0.617 0.572

Zn Mi La Fe Ce Cr Nd U
(uB/mL) (uB/eV.) (uB/mL) (uB/ai) (uB/ai) (uB/et) (uB/mL) (uB/at)

Mean 5.307 5.339/ 5.365 5.449 5.058 5.345 5.579 10.273
S.D. 0.024 0.025 0.025 0.028 0.025 0.031 0.024 0.013
K R.S.D. 0.456 0.464 0.472 0.506 0.497 0.578 0.426 0.130

Ce Sm - Ba - P Mg As We
(uB/nd.) (w/mL) (uB/aL) (uB/mL) (uB/eL) (u5/a4)

Mean 5.272 5.342 5.301 5.138 5.170 5.380 5.284 5.266
S.D. 0.018 0.028 0.035 0.13/ 0.079 0.018 0.034 0.023
% R.S.D. 0.337 0.518 0.652 2.558 1.520 0.325 0.649 0.442

No Se Ag _ Pb Ti Cd B K

(uB/aY.) (uB/ml) (uB/mL) tuB/niL) (uB/mL) (uB/ni) (uB/mL) tuB/at)

Mean 5.322 5.756 3.656 5.350 5.186 5.391 5.287 5.741
S.D. 0.029 0.043 -0.265 0.025 0.028 0.023 0.040 0.036
% R.S.D. 0.552 0.755 7.241 0.476 0.542 0.432 0.756 0.623

Mn Sb V Be TI

(uB/mL) (u5/ml) (uB/e(.) (uB/ml) (uB/mL)

Mean 5.348 5.140 5.363 5.477 5.266
S.D. 0.029 0.040 0.031 0.032 0.021
It R.S.D.

...........

0.551

................

0.780

..............

0.570

...........

0.579

...............

0.398

...

•1Vy



Identity 1:

I
ceb_2 Identity 2: ccb 1:49 PM June 29, 1994

Task n.me : TNC93 WHGSD-WM-DP-079 REV. 0Swiple Neipht : 1.0000 Solution Volume : 1.00 ,
On-Peak Inteprations : 3 Off-Peak Inteprations : 1

------------ --------------

Zr

-----------

Sr

--------------

Bi

----------------

Si
---

At Co Cu Li

( up/mL) (w/mL) ( up/mL) iup/mL) (w/nL) (up/ml) ( up/mL) (up/mL)

Mean 0.005 0.001 -0.006 0.011 0.026 0.002 0.003 0.003

S.D. 0.002 0.000 0.007 0.003 0.004 0.001 0.001 0.001
% R.S,D.__ 38.171.---. - 13.871 117.545 26.443 16.447 29.896 21.826 34.850

Zn Ni LR Fe Ca Cr Nd U

(up/eiL) (w/RL) ( up/R+.) (ug/mL) (up/ail) (ug/mL) (up/mL) (up/mL)

Mean 0.020 0.003 - 0.000 0.007 0.039 0.001 -0.020 0.287

S.D. 0.001 0.002 0.004 0.003 0.000 0.001 0.011 0.115

% R.S.D. 3.499 64.300 1634.606 36.187 0.868 145.307 55.726 40.025

Ce Sm Ba P S Mp As Ma

(_./:!4-l___ _ (L:/^_4.Y__ _ _
n '^i:n )

• •

(ug/ni) (ug/mL) (up/mU

Mean 0.047 0.073 0.002 -0.000 0.005 0.014 -0.002 0.020

S.D. 0.017 0.029 0.001 0.009 0.001 0.000 0.002 0.008

--- A.S.D.% - - 36.e6e - -39.440 - --21.970 -- 4870.410 18.456 1.488 72.944 39.687

Mo Se Ag Pb Ti Cd B K

( up/mL) ( u0/mL) (u9/nL)--, ( u0/mL) (up/mL) ( up/se.) (up/mL) (up/mL)

Mean 0.002 0.014 0.797 0.000 0.003 0.002 0.005 0.150

S.D. 0.000 0.005 0.014 0.005 0.001 0.001 0.002 0.032

X R.S.D. 6.939 32.991 1.704 7313.218 29.858 25.831 40.713 21.469

Mn Sb V Be It

(ug/mL) (ug/mL) ( up/ml) (ug/mL) (up/st)

Mean 0.002 0.021 0.002 0.001 0.115

S.D. 0.000 0.012 0.000 0.000 0.026

% R.S.D. 11.957 59.771 15.428 5.841 22.580

;i.92
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WESTINGHOUSE HANFORD COMPANY

I

222-S LABORATORY wHGSD-WM-DP-079, REV, 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

K7/z -/yf16 Cs^r^3 ssFitc/3 Ciil
Analvsis: Sample Prep:

Instrument: W 3 Sfj g Procedure/ Rev:

Technologist: 6,^ Date: s_^_fy

Starting Time: j.^ Temperature N,¢

Ending Time: Chemist: ^^w [)

Comments:

Description Lab ID Description Lab ID

i ZCV (sltvl I %C:U:r f^i '•'

2 yC jC ^^l - sE-s"O

3 C S .•. c' i .?/Y S7fJ 13

4 - / c 5Yfd
14

5 -/// c S7>v 15

6 16

7 17

8 ^ _ - - 18

9 19

IlO I 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

S (Ic y c/

C 3 v.Y L

.

A-6000-881 103/921
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INDUCTIVELY COUPLED PLASNA ANALYSIS

- P-079 REV.D

-0U n(. 93,O [y y 5a.5fOC•F.
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IdentitV 1: Mp-284 IdentitY 2: mq-284 1:49 PM May 20, 1994

Task n.em, `'W`93
WNGSD-VYM-DP-079 REV. 0Sa^le Wi yht : 1.0000 Solution Vol uae : 1.00 ,

On-Peak Inte9rations : 3
-- ----------------- .

0ff-Peak Inte9rations :
........................

1
.................. .----- -

Zr Sr Si Si AL Co Cu Li

(u8/aL) (u8/at) (u8/ai) (u8/et) ( u8/tl.) (u8/al) (u8/at) (ug/mL)

Mean -0.003 0.001 - 0.018 0.378 0.129 0.046 0.010 0.001

S.D. 0.001 0.000 , 0.003 0.005 0.003 0.001 0.000 0.000

X R.S.D. 17.994 13.412 17.643 1.355 2.135 2.719 3.519 43.953

Zn Ni La Fe Co Cr Nd U

(u8/al) 08/eil) (u8/aL) ( u8/K) (u8/aiL) (u8/s0 (u8/el) ( u5/ei)

Mean 0.019 0.014 - 0.005 0.029 0.036 0.005 -0.011 -0.213

S.D. 0.000 0.001 0.002 0.002 0.000 0.000 0.005 0.018

X R.S.D. 0.956 9.699 38.319 7.643 0.195 4.886 46.359 8.265

Ce Set Be P S MB As Na

_(Up/niL) _ _ (u8/mL) _ _ .( u9/Wl) (ug/mL) _ ((q/ml) (u8/aiL) ( u8/Ml) (W/at)

Mean -0.063 -0.049 0.027 - 0.011 0.079 0.001 0.035 0.111

S.D. 0.003 0.003 0.000 0.010 0.002 0.000 0.005 0.006

X R.S.D. 4.957 6.298 0.532 91.123 3.015 4.949 14.774 5.000

No Be AB Pb Ti Cd B K

( u8/mL) (u8/a4.) ( ue/mL) (ug/mL) ( u8/at.) (ue/etL) (ue/ai) (u8/ai)

Mean -0.000 0.026 - 0.002 0.045 -0.000 0.011 0.039 -0.083

S.D. 0.001 0.010 0.000 0.001 0.000 0.000 0.000 0.013

X R.S.D. 348.003 38.708 12.051 1.154 199.791 4.678 0.557 15.953

Mn Sb V Be Tl

(u9/mL) (u8/raL) ( u8/ml) (ug/mL) ( tR1/ail)

Mean 0.013 - 0.026 - 0.133 0.030 -0.069

S.D. 0.000 0.001 0.001 0.000 0.006

X R.S.D. 1.933 4.071 0.929 1.063 8.018

---------- -----------------------------------------
SIQiATURE BEIAW REPRL^S

-------------------
@T15 CHH4ICAL TH(33[dOIAGIST/C3H?lIST THAT

00MLEiFA/VFRIFI® TBE CALIBRATION/ANALYSIS !'YN PAGES 198 10 205 -

Dta;

^a-I-9`f
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Identity 1: ICV Identity 2: Ouality Controt 1:53 PM May 20, 1994
Task nrne : TWC93
Sample Wei ght : 1.0000 Seluti«: Vol,aae 1.00 WHC-SD-WM-DP-079, REV. 0
On-Veak Inteprations :
.......................

3 Off-ieak
..............

Inte9ratians : I

Zr Sr

...............

Si

.............

Si

....

Al Co Cu Li
(uB/nL) (ug/mL) (ug/mL) (u8/mL) (u8/at) (uB/mL) (uB/sL) (ug/mL)

Mean 4.940 4.772 4.900 4.740 4.866 4.971 4.954 4.841
S.D. 0.002 0.008 0.025 0.003 0.008 0.005 0.004 0.005
X R.S.D. 0.045 0.171 0.518 0.074 0.173 0.110 0.076 0.109

Zn Ni La Fe Ca Cr Nd U
(uB/ml) (uB/ai) / (u8/aiL)

l

(uB/at) (uB/ail) (uB/il) (u8/aiL) (uB/mL)
Mean 5.059 4.986 4.885 4.933 4.747 4.997 5.051 9.613
S.D. 0.007 0.013 0.011 0.020 0.006 0.003 0.007 0.070
X R.S.D. 0.141 0.258 0.227 0.398 0.121 0.056 0.148 0.723

-- -- Ce - Sm Be p S MS As Na
(tp/mL) (uB/it) (ue/nt) ( uB/a:l) (uB/at) (u8/mL) ( u8/ul) (ug/mL)

Mean 4.762 4.785 4.828 5.369 5.117 4.801 4.954 4.897
S.D. 0.010 0.010 0.008 0.009 0.023 0.007 0.020 0.000

_._% R.S.D. -- - 0_209. _.._ 0,208---_- 0-1,c-,: 0.168 "u.443 0.136 0.395 0.000

No Se Ag Pb Ti Cd B K
( uB/mL) (u8/mL) ( ug/mL) (uB/aiL) ( uB/at) CuB/mL) ( uB/nt) (uB/mL)

Mean 4.955 5.373 4.926 5.012 4.826 5.025 5.025 5.032
S.D. 0.013 0.042 0.003 0.017 0.004 0.004 0.003 0.015
X R.S.D. 0.268 0.773 0.054 0.342 0.078 0.081 0.058 0.308

Mn Sb V Be Tl
( uC/mL) ( u8/mL) ( u0/mL) ( uB/mL) (u0/mL)

Mean 4.988 4.817 5.008 5.067 4.946
S.D. 0.003 0.033 0.001 0.004 0.011
X R.S.D.

...........

0.059

.............

0.685

.............

0.017

................

0.070

..............

0.217

...
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identity 1: ici; identity 2: Ouetity Centrol 1:58 PM May 20, 1994

Task nioe i ,.,...a

Sanple Weight : 1.0000 Solution VoluRm 1.00
On-Peak InteOntions : 3

..........................

Off-Pok Intepratians :

.......................

1

...... .. ...
Zr Sr

...

Si

. .....

Si

.

At

(uR/•L) (u8/mL) ( w/aiL) (W/at) (W/ml)

Mean -0.005 0.001 0.001 - 0.012 0.002
S.D. 0.002 0.000 0.010 0.001 0.004
X R.S.D. 35.447 9.528 1175.302 5.802 229.153

Zn Ni La Fe Ca

(uR/el) (uN/ML) ( uS/mL) (ug/mL) (u8/ml)

New 0.002 - 0.004 - 0.004 0.001 0.003
S.D. 0.000 0.002 0.003 0.001 0.000
% R.S.D. 8.865 55.201 64.775 126.180 4.054

Ce Sm Be P S

---- - (uSTML)- - (uR/M0 -- ( uN/el) (up/eiL) (ug/mL)
Mean -0.069 - 0.079 - 0.001 0.028 -0.007
S.D. 0.012 0.027 0.000 0.006 0.003
X R.S.D. 17.532 34.423 20.371 22.452 35.527

No Be Ag Pb Ti

(uR/e4) (uR/mL) ( uR/mL) (uS/et) ( ug/mL)

Mean 0.002 0.027 -0.002 -0.004 -0.001
S.D...-. -0.000 0.020- 0<00-1 -0-006 0.001

% R.S.D. 11.024 74.652 26.416 147.841 58.823

Mn Sb V Be Tt

(UN/IIIL) (ug/mL) (YB/nll) (UB/nll) (YB/DIL)

Mean -0.001 - 0.005 -0.002 0.000 -0.105
S.D. 0.000 0.018 0.001 0.000 0.026
X R.S.D.

------------

14.470

---------------

368.052

--------------

68.496

-----------

2.443

---------------

24.337

---

WHC-SD-WM-DP-079, REV. 0

Co Cu L(

(u8/.L) (u8/.L) (ug/mL)

0.001 0.001 0.002

0.001 0.001 0.001

127.893 172.816 32.021

Cr Nd 0

(uS/ee) (uS/at) (uS/ML)

0.002 0.018 -0.315
0.001 0.015 0.083

33.064 82.972 26.187

MO At Na

(u8/ml) (u8/Rt) (ug/mL)
0.000 0.003 0.006

0.000 0.003 0.003
17.321 101.687 50.000

Cd B K
(:q/mL) (u8/mL) (u0/et)

0.001 0.003 -0.068

0.000 0.001 0.018
15.322 23.399 26.060

" :199



Identity 1: K214 saw Identity 2: direct 2:01 PM May 20, 1994

Task nsne : TWC93

Saaple Weight : 1.0000 Solutian Vol^ 1.00

On-Peak Inteprations : 3 0ff-ieak Inteprationc : 1
......................................................................

Zr Sr Si Si Al

(ug/mL) (u8/aiL) ( u0/al) (uB/et) (ug/mL)

Mean- - --O.wi ----$.007 --- -0.0i6 ---0.561 ---0.002

S.D. 0.003 0.001 0.012 0.002 0.009

% R.S.D. 53.042 17.482 71.879 0.367 543.225

Zn Mi La Fe Ca

(u8/aiL) (uB/RiL) (uB/st) (u8/ail) (u8/aL)

Mean 0.154 0.019 0.003 0.044 0.489

S.D. 0.003 0.001 0.002 0.001 0.010

X R.S.D. 2.059 6.599 62.734 1.580 2.023

Ce son Si P S

(u0/at) (ug/mL) ( uB/et) (u8/mL) (u8/aiL)
Mean -0.016 0.023 0.004 0.044 0.212

S.D. 0.016 0.026 0.001 0.016 0.009

X R.S.D. 99.626 111.712 31.915 35.550 4.070

-- - No - 'ae Ag Pb Ti

( u8/mL) (ug/mL) ( u8/oiL) (u8/mL) ( ug/mL)
Meen 0.004 0.017 0.004 -0.004 0.004

S.D. 0.002 0.008 0.002 0.004 0.002

% R.S.D. 40.397 48.024 52.709 86.922 41.433

Mn Sb V Be Tl

(u8/mL) (u8/mL) ( ug/mL) (ug/mL) (u8/aL)

Mean 0.037 0.017 0.004 0.003 0.026

S.D. 0.002 0.028 0.002 0.001 0.040

X R.S.D. 4.818 160.932 41.335 30.749 153.750

______________________________________________________________________

WHGSD-WM-DP-079, REV. 0

Co Cu Li

(uB/Rt) (ug/mL) (u8/aL)

0.003 0.004 0.004

0.002 0.002 0.001

61.755 44.584 33.923

Cr Nd U

(u8/aY) (u8/st) (u8/nL)

0.004 -0.001 0.114

0.002 0.014 0.112

68.416 1787.469 98.159

MB As Na

(u8/mL) (ug/mL) (u8/at)

0.079 0.002 1.283

0.002 0.002 0.034
2.769 72.802 2.616

Cd B K

(uB/al) (ue/aiL) (u8/00

0.004 0.068 0.078
0.001 0.002 0.034

33.402 2.644 44.186

•tio`1



Identity 1 : K214 duP Idantity 2: direct 2:06 PM May 20, 1994

Task net : TWC93

seec(e Ne(Bbt : 1.0000 So(„t;on Va(uae : 1.00 WFICrSD•1NM-DP-079 REV 0
On-Peek Inteprations : 3

...........................

Off-Peak Intpntiona :

........ . ..... ...

I

.. .. .

, .

Zr
. ..

Sr

.....

Bi

...... .....

Si

..

At Co Cu Li
(uB/.L) (uB/iaL) (W/eR) (w/nL) (ug/mL) (ug/mL) (uB/.L) (w/.L)

Mean 0.001 0.004 0.004 0.552 0.003 -0.001 0.002 0.001
S.D. 0.001 0.000 0.001 0.001 0.003 0.001 0.000 0.001
% R.S.D. 101.851 3.557 32.182 0.091 111.099 66.050 18.685 56.460

Zn Ni La Fe Ce Cr Nd U

( uB/mL) (uB/aiL) (uR/si) (uR/i) (uB/siL) (UB/sL) (UO/BL) ( ug/mL)
Nean 0.145 0.015 0.001 0.039 0.488 0.000 0.014 -0.005
S.D. 0.001 0.002 0.001 0.002 0.001 0.000 0.004 0.051
% R.S.D. 0.986 13.038 97.657 5.609 0.245 142.231 28.245 1056.923

Ce Sn Be P S Mg As Na

(uB/aiL) (uD/aiL) (uB/ai) (9/9L) (uB/mL) (uB/at) (uB/.L) (u0/ad)

Meen -0.010 -0.003 0.001 0.032 0.208 0.074 0.003 1.295
S.D. 0.013 0.011 0.000 0.001 0.005 0.000 0.001 0.008
% R.S.D. 131.004 358.498 21.992 4.633 2.529 0.401 49.092 0.619

No Se Ag Pb Ti Cd B K

(ug/mL) (u5/mL) ( uB/mL) (ug/mL) (uB/al) (uR/at) (uB/ai) (uB/al)
Mean 0.003 0.023 - 0.000 0.009 0.000 0.002 0.067 0.032
S.D.---- 0.000 3.002 0:000 ;r.-0iD 0.E01 0.000 0.002 0.028
X R.S.D. 6.667 9.040 305.572 107.859 227.564 23.727 2.419 86.951

Mn Sb V Be It

( uB/mL) (:q/mL) (uB/mL) (u5/00 (uB/mL)

Mean 0.033 -0.013 - 0.000 0.000 0.009
S.D. 0.000 0.008 0.001 0.000 0.020
% R.S.D.

-----------

0.813

----------------

66.406

--------------

946.137

-----------

90.487

---------------

230.422

---

^ot.nUl



identity 1: K216 saa Identity 2: direct 2:10 PM May 20, 1994

Task name : TWC93

Saaple Weight : 1.00D0 Solution Volue : 1.00

On-Peak Inteprations : 3 0ff-Peak (nteprations : 1
......................................................................

Zr Sr Si Si Al

------ - ---a+e/EL) ----t+P./a:) ---(AC/R) . ('w-/..^L) (i*/Nk)

Mean -0.005 0.095 -0.014 1.324 -0.161

S.D. 0.003 0.002 0.007 0.023 0.013

% R.S.D. 60.539 1.618 47.326 1.761 7.779

Zn Ni La Fe Ca

(u8/aL) (u8/el) (u8/aL) (ug/mL) (UB/ML)

Mean 1.245 0.073 -0.002 - 0.004 17.801

S.D. 0.013 0.002 0.001 0.003 0.237

X R.S.D. 1.026 3.255 50.127 72.062 1.329

Ce Su Be P S

(ug/mL) (w/nk) (ug/mL) (uB/Rk) (W/Ml)
Mean -0.057 - 0.031 0.034 0.003 4.677

S.D. 0.024 0.032 0.001 0.003 0.082

Y P.S.O-.- 41.197- vn occ- 2 . 330 79 . 481 - --- . vae_

- - no 'ae AS Pb Ti

(tq/mL) (ug/mL) ( u8/al) (u8/ei() (ug/mL)

Mean -0.009 -0.111 - 0.003 -0.072 -0.001

S.D. 0.000 0.004 0.001 0.006 0.001

% R.S.D. 2.728 3.792 46.931 8.860 40.698

Mn Sb V Be T(

(ug/mL) (u8/mL) ( u8/nt) (u8/mL) (u8/ml) '

Mean 0.129 - 0.087 -0.001 -0.001 -0.085

S.D. 0.002 0.010 0.001 0.000 0.030

% R.S.D. 1.826 11.008 66.587 11.184 35.592

......................................................................

WHC-SD-WM-DP-079, REV. 0

Co Cu Li
(ug/mL) (u0/r.) (Up/Nk)

-0.010 -0.001 -0.010

0.001 0.000 0.001

6.450 53.650 11.295

Cr Nd U

(up/st) (u8/at) (DS/hk)

-0.014 -0.131 -0.238

0.000 0.016 0.134

2.947 12.385 56.227

Mg As Na
(w/r.) (us/n) (w/ei)

. 4.479 -0.028 2.774
0.071 0.002

o.o,..
0.062

2.252

Cd B C
(u8/ad) (u8/nL) (u8/et)

-0.003 -0.007 0.750
0.001 0.001 0.038

21.324 14.752 5.261

.tiQ;)..



. .. ^:,.Y, N...J ...

Identity 1: K214 post spike Identity 2: 1wl snple - 4el 2:15 PM May 20, 1994

Task name : TWC93

Seeple Weight : 1.0000

O -P k I t ti 3

Solution

0ff ► k

Volune

I i

1.00
WHGSD-WM-DP-079 REV. 0n ae

........

n epra aro :

..................

- ea

..... .

nteprat ons

... ... .

1

. ... .. .

,
.

Zr

. ...

Sr

.... ....

Bi

... ....

Si

...

Al Co Cu Li
(u8/mL) (ug/mL) (u8/aL) (ue/ML) (u8/0) (uB/.L) (u8/ML) (w/•L)

Mean 0.989 0.970 0.984 1.259 0.983 1.008 1.006 0.986
S.D. 0.004 0.003 0.012 0.004 0.009 0.006 0.003 0.004
% R.S.D. 0.383 0.316 1.171 0.350 0.886 0.571 0.254 0.369

Zn Mi Le Is Ca Cr Md U

(u8/mL) (tq/eL) (u8/aiL) (u8/at) (u8/nL) (ue/ml) (u8/nL) 08/mL)

Meen 1.034 1.014 0.985 1.015 1.138 1.1010 1.031 1.600
S.D. 0.003 0.005 0.004 0.005 0.007 0.002 0.009 0.050
% R.S.D. 0.291 0.478 0.406 0.539 0.590 0.196 0.891 3.151

Ce Sm Be P S Mg As Me

(u8/e0 (u8/mL) (ug/mL) (ue/at) Cu8/mL) (uR/a:L) (ue/eL) (u8/aS.)

Mean 0.906 0.878 0.977 1.077 1.071 1.000 0.986 1.262
S.D. 0.013 0.009 0.003 0.027 0.011 0.001 0.007 0.003
% R.S.D. 1.484 1.076 0.295 2.511 0.983 0.137 0.666 0.220

No Se AS Pb TI Cd B K

(uB/ff-L) (ug/mL) (ue/mL) (u8/a0.) (ue/mL) (u8/mL) (uR/ai) (ue/aL)

Mean 1.002 1.114 0.981 1.005 0.970 1.006 1.027 0.923
S.D. 0.003 0.010 0.002 0.002 0.003 0.006 0.003 0.014
% R.S.D. 0.344 0.855 0.187 0.218 0.349 0.585 0.290 1.516

Mn Sb V Be tl

(u8/mL) (u8/ml) (u9/mt) (ug/mL) (u8/010

Mean 1.015 0.932 1.003 1.023 0.881
S.D. 0.003 0.012 0.004 0.004 0.018
% R.S.D.

---------

0.250

------------------

1.335

----------

0.392

---------------

0.383

--------------

2.078

----

:2Q3



Identity 1: CCV Identity 2: Ous(ity ControL 2:18 PM May 20, 1994
Task nrne : TWC93
Smp(e UeiBht : 1.0000 So(ution Vo(une : 1.00
On-Peak Inteprations : 3
..........................

Off-Peak I
........

nteprations : 1

Zr

....

Sr

..............

Si

.............

Si

....

At
(uB/al) (uB/st) (uB/si) (uB/aL) (uB/aL)

Mean 5.045 4.871 4.981 4.838 4.944
S.D. 0.038 0.042 0.041 0.027 0.027
X R.S.D. 0.749 0.863 0.826 0.557 0.550

Zn Mi La In Ca

(uB/aL) (uB/aiL) (uB/at) (u0/aiL) (ue/si)
Mean 5.174 5.104 4.984 5.063 4.848
S.D. 0.027 0.037 0.044 0.023 0.041
% R.S.D. 0.525 0.728 0.881 0.455 0.848

Ce Sn Its P S

- - - (uB/K)_ (u5/at)--- - (uB/mL) (uB/mL) (w/eiL)
Mean 4.848 4.824 4.921 5.576 5.284
S.D. 0.034 0.036 0.044 0.113 0.055
% R.S.D. 0.701 0.739 0.889 2.034 1.045

No Se aB Pb Ti

(uB/mL) (uB/mL) (uB/mL) (tq/siL) (uB/aL)

Mean 5.078 5.499 5.006 5.123 4.935
S.O. 0.036 0.012 0.032 0.035 0.038
% R.S.D. 0.718 0.213 0.647 0.692 0.775

Mn Sb V Be TL
(uB/ml) Cu9/mL) (uB/mL) (uB/ml) (uB/nt)

Mean 5.101 4.958 5.121 5.216 4.925
S.D. 0.035 0.026 0.039 0.041 0.047
X R.S.D.

___________

0.683

________________

0.534

____________

0.770

_____________

0.785

_______________

0.951

___

WHGSD-WM-DP-079, REV. 0

Co Cu Li

( uB/nL) CuB/ai) (uB/eL)

5.096 5.044 4.919
0.031 0.042 0.043

0.608 0.831 0.870

Cr Nd U

(uB/.L) tw/.L) (uB/wL)

5.122 5.134 9.555
0.032 0.045 0.064
0.627 0.877 0.666

Na As Na

(w/ML) tUB/aiL) cuBhl)
4.922 5.047 4.983
0.032 0.029 0.038
0.654 0.578 0.765

Cd B K

(uB/mL) (uB/at) (uB/st)

5.159 5.148 5.033
0.030 0.041 0.016
0.588 0.804 0.320

:204



Identity 1: CCB Identity 2: Ouality ControL 2:22 PM May 20, 1994

Task nawr : TWC93

Sawple YeiOht : 1.0000 SoLution Voluoe : 1.00

On-Peak InteOration : 3
.......

Off-Paak Integrations :
..........................

1
................. ............. .......

Zr Sr BI Si AL

(u8/aL) (up/K) (u8/010 (u8/aL) (u8/al)

Mean -0.003 0.002 -0.022 -0.010 0.020

S.D. 0.002 0.000 0.008 0.004 0.010

% R.S.D. 48.337 6.762 38.323 38.105 48.897

--- 2n -- Ni La Fe Ca

(u8/mL) (u8/mL) (u8/aL) (ug/mL) (up/mL)

Mean 0.004 -0.002 -0.001 0.005 0.005

S.D. 0.000 0.002 0.002 0.000 0.000

% R.S.D. 1.310 91.675 160.127 8.580 3.029

Ce Se Be P S

(u8/mL) (ug/mL) (u8/mL) (ue/eiL) (u8/mL)

Meen -0.070 -0.092 0.000 0.030 -0.007

S.D. 0.017 0.021 0.000 0.015 0.005

% R.S.D. 25.035 22.466 592.043 48.849 64.924

Ma Se AB Pb Ti

(ue/mL) (uR/mL) (u8/mL) (u8/mL) (u8/mL)

Mean 0.005 0.050 -0.002 0.010 0.000

S.D. 0.001 0.008 0.001 0.007 0.001

% R.S.D. 12.642 16.969 73.303 76.586 1006.664

Mn Sb V Be Tl

(ue/ne.) (u8/mL) (ue/mL) (u8/ml) (u8/niL)

Mean 0.001 -0.005 -0.001 0.002 -0.084

S.D. 0.000 0.013 0.001 0.000 0.033

X R.S.D.

...........

33.920

...............

251.901

..............

194.326

...........

9.825

..................

39.902

.

WHGSD-WM-DP-079, REV. 0

Co Cu Li

(u8/sfL) 011/010 (u8/010

0.002 0.004 0.003

0.001 0.001 0.001

39.564 21.922 14.672

Cr Nd U

(u0/at) (u8/nL) 08/010

0.005 0.018 -0.329

0.001 0.012 0.104

22.220 67.543 31.532

Mg As Na

(u8/nl) (u8/ial) (u8/nL)

0.002 0.002 0.027

0.000 0.005 0.009

0.000 224.661 33.254

Cd B K

(ug/mL) (ue/mL) (ue/mL)

0.003 0.006 -0.091

0.001 0.001 0.021

26.511 10.665 23.395
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Identity 1: ep-284 Identity 2: Yp-284 1:06 PM Juty 22, 1994

Tesk neme : TWC93

Saspte Weight : 1.0000 So(utisn Vo (use 1.00

On-Peak Inteprations : 3 0ff-Peak Inteprations : I
........ ...................

Zr

............

Sr

.............

Bi

.............

Si

.....

At

(uB/mL) (us/mL) (u0/eL) (uB/at.) (u5/mL)

Mean -0.004 0.001 0.001 0.353 0.137
S.D. 0.001 0.000 0.004 0.004 0.006
% R.S.D. 16.485 17.262 259.720 1.065 4.120

Zn Ni La Fe Ca

(us/mL) (us/mL) .CuB/ni) (uB/mL) (tq/et)

Mean 0.022 0.016 -0.003 0.030 0.031
S.D. 0.000 0.001 0.001 0.002 0.000
% R.S.D. 1.829 5.077 55.687 8.300 1.034

Ce Sm Be P S

(uB/ml) (u5/mL) (uB/mL) (u5/ml) CuB/mL)

Mean -0.015 -0.055 0.028 -0.007 0.084
S.D. 0.010 0.017 0.000 0.003 0.005
% R.S.D. 67.455 30.073 0.942 41.720 5.619

Mo Be Ag Pb Ti

(uB/mL) (u5/e0 (u5/mL) (u5/mL) (u5/mL)

Mean -0.000 0.002 -0.002 0.029 -0.001
S.D. 0.001 0.018 0.001 0.006 0.001
% R.S.D. 264.558 937.685 23.938 19.773 75.171

Mn Sb V Be It
_ /rrn/ml

-
\♦

Va

lrr
y
n/M \

•vrrni
/ ..rrni /rul \ /rrn/^I \ Irr-/-r

Mean 0.014 0.067 0.130 0.030 -0.027

S.D. 0.000 0.009 0.001 0.000 0.022
% R.S.D.

---------

1.145

------------------

13.037

------------

0.502

------------

0.592

-------------

81.864

-----

^T C^«k`

C-l^l

WHFSD-WM-DP-079, REV. 0

Co Cu Li

(u0/e1L) (uB/aL) Cu5/mL)

0.044 0.008 0.001

0.001 0.001 0.000

1.412 8.431 23.740

Cr Nd U

( uB/eY) (uB/mL) (uB/mL)

0.007 -0.007 -0.142

0.001 0.009 0.052

9.663 119.562 36.782

Mg As Me

(uB/eY) ( uB/mL) (u5/e&)

0.001 0.032 0.112

0.000 0.004 0.006
17.566 11.119 5.607

Cd B K
( u5/mL) (uB/mL) ( uB/mL)

0.009 0.040 -0.488

0.000 0.003 0.018
3.431 7.295 3.738

SIQiA1[)RE ABOYB R6PRF.SFN15 (HFaiICAL 7E)Cf410I.OGISl/(AEATS'(' TOAT
rIPIFE '1M-(atLFSRATIQ3/ANA:,`i'SI$-f7-R` PPrM 2i^v av 2<'9

As 10



Identity 1: ICV Identity 2: Duality Centrol 1:09 PM July 22, 1994
Task nrae : TNC93 WHC-SD•WM•DP-079, REV. 0
Srole Nelaht : 1.0000 Solution VOL" : 1.00
On-Peak Intepratiorw : 3
...................... ....

0ff-Peak InteSrations :
... ...... ..... ....

1
... ..

Zr

. ..

Sr

. ...

Bi

.... ..... .

Si

...

Al Co Cu Li

c:N/MU (w/NU --- -- 08/100 --- --- (uy/aL) (up/ai) (uB/ML) (UB/R1U (u8/m)

Mean 4.915 4.884 4.922 4.304 4.939 4.965 5.001 5.037
S.D. 0.019 0.019 0.011 0.015 0.023 0.021 0.016 0.017
% R.S.D. 0.383 0.397 0.231 0.357 0.456 0.416 0.323 0.328

Zn Ni La Fe Ce Cr Nd U

(uQ/mL) EUB/skY (u8/SiL-T - ttA/x-)- (:N/?SL} EUS/at3- - r;a(.a) (u8/aL)
..a.n 4.973 4.801 4.942 4.930 4.095 4.921 5.095 9.693

S.D. 0.016 0.017 0.023 0.013 0.018 0.017 0.025 0.031
% R.S.D. 0.319 0.359 0.470 0.263 0.366 0.350 0.489 0.315

Ce $m Be P 5 MB As Na

(epi..=) - c=:/!^i) ( •9/"+) (u8/aL) (u8/Rt) (u8/aL) (u8/mL)

Mean 4.886 5.032 4.947 4.990 4.923 4.839 4.895 5.003
S.D. 0.015 0.016 0.019 0.050 0.018 0.018 0.016 0.015
% R.S.D. 0.304 0.325 0.393 0.998 0.376 0.372 0.318 0.296

No Se AB Pb Ti Cd B K

(u8/mL) (u8/mL) (u5/mL) (u8/mL) Cue/ml) (u8/ai) (u5/ml) (u5/siL)

Mean 4.914 5.620 4.940 4.865 4.818 4.886 4.931 4.808
S.D. 0.018 0.005 0.014 0.030 0.018 0.013 0.011 0.038
X R.S.D. 0.358 0.089 0.292 0.621 0.375 0.257 0.230 0.799

Mn Sb V Be Tl

(ug/mL) (u5/mU WB/mU cu5/mU Cu5/mU

Mean 4.909 4.735 4.897 5.023 4.752

S.D. 0.015 0.038 0.015 0.020 0.005
% R.S.D. 0.310 0.812 0.305 0.396 0.103

^Z1



Identity 1: ICS Identity 2; Ouality Control 1:13 PM July 22, 1994

Task name : TWC93

Ssaple Weight : 1.0000 Solution Volume : 1.00

On-Peak InteSrations : 3

..........................

0ff-Peak Integrations :

.........................

1

................ ...

Zr Sr Bi Si Al

(uB/at) (uB/at) (uB/si) (uB/at) (uB/K)

Mean -0.003 0.001 0.006 0.003 0.004

S.D. 0.000 0.000 0.011 0.002 0.005

It R.S.D. 16.325 3.101 173.064 61.014 131.372

Zn Ni La Fe Ca

(uB/at) (uB/nl) (uB/s4) (tq/ml) (uq/mL)

Mean 0.000 0.001 -0.001 0.000 0.001

S.D. 0.000 0.001 0.002 0.001 0.000

% R.S.D. 40.124 194.247 188.609 480.108 13.887

Ce Sn Be P S

(uq/mL) (uB/alL) (tq/mL) (uq/mL) (u0/si)

Mean -0.008 -0.054 -0.000 -0.007 -0.020

S.D. 0.004 0.006 0.000 0.011 0.002

% R.S.D. 48.695 11.349 95.985 156.604 10.739

NO Se AB Pb Ti

(uq/mL) (uq/mL) (uB/mL) (uB/mL) (uB/ml)

Mean 0.001 -0.013 -0.000 -0.007 -0.001

S.D. 0.000 0.006 0.000 0.004 0.000

% R.S.D. 35.715 46.037 49.939 50.805 29.602

Mn Sb V Be TL

(uB/ml) (uB/mL) (uB/mL) (uB/mL) (uy/ml)

Mean 0.000 0.014 -0.001 0.001 -0.026

S.D. 0.000 0.012 0.001 0.000 0.023

% R.S.D.

------------

123.367

---------------

87.597

-------------

71.130

----------

25.183

----------------

91.267

---

WHC-SD-WM-DP-079, REV. 0

Co Cu Li

(uB/et) (uB/nl) (uB/mL)

0.001 -0.000 0.001

0.001 0.001 0.001

172.783 131.826 54.470

Cr Nd U

( uB/ml) luB/aL) ( uB/mL)

0.001 0.005 -0.135

0.001 0.001 0.034

139.755 12.619 24.797

MB As Me

(uB/eL) (u0/mL) (u0/mL)

0.001 -0.003 0.003

0.000 0.003 0.010

8.665 118.749 305.085

Cd B K

( uB/mL) (uB/nt) (uB/mL)

0.000 0.000 -0.459

0.001 0.002 0.028
270.612 1044.516 6.203

. i.. a.



n^ .. ^..(,. w .. ^ ..
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(dentity 1: iesai Identity 2: iesai 1:17 PM July 22, 1994

Task now : TNC93

Saeple Neipht : 1.0000 Selution Voluee : 1.00
On-Peak Inteprations : 3
............................

0ff-Peak
........

Integrations :
.... ....

1
.... . ..

Zr Sr

..... .

Bi

.... ..... .

Si

..

At

(u8/aL) (u8/aL) 08/101.) (uR/ei) (uR/eL)

- - --- Mean -- --- -0.003---- 0.016- --- 0.052 - - - 0.476---- -6.503
S.D. 0.001 0.000 0.009 0.001 0.000
% R.S.D. 25.979 0.384 17.912 0.187 0.006

WHC-SD-WM-DP-079, REV. 0

Co Cu

(ug/mL) (u0/ML)
0.002 -0.017

0.001 0.000

32.467 1.949

Zn Ni Le Fe Ce Cr Nd

( u8/sL) (ug/mL) (ug/mL) (u8/siL) (u8/Rt) (u8/ml) (ug/mL)
Mean 0.046 - 0.081 0.059 207.751 -2.382 - 0.002 1.826
S.D. 0.000 0.002 0.001 0.593 0.000 0.002 0.021
X R.S.D. 0.881 1.924 2.406 0.285 0.000 93.436 1.148

Ce Sm Be P S Mg As

(ug/mL) (u8/siL) (ug/mL) (ug/mL) (ug/mL) tuR/aL) (ue/eiL)

Mean 0.017 0.876 0.005 0.114 6.225 -1.136 0.241

S.D._ 0.026 0 . 000 0 . 012 n nLL 0 . 000 0,006

% R.S.D. 80.284 2.996 4.430 10.375 0.708 0.000 2.598

No 9e- AB Pb Ti Cd B

(ug/mL) ( ug/mL) (ug/mL) ( ug/mL) (ug/mL) ( tq/ml) (ug/mL)
-- ---- Mean --- -0.004 0.065 -0.002 -0.402 -0.001 -0.006 -0.028

S.D. 0.000 0.006 0.001 0.003 0.000 0.000 0.002
% R.S.D. 5.393 9.357 33.535 0.794 41.574 5.142 6.896

Mn Sb V Be Tl

( uR/mL) (u8/mL) ( uR/mL) ( u0/mL) (ug/mL)
Mean 0.159 0.069 0.000 0.005 -0.053
S.D. 0.001 0.034 0.001 0.000 0.026
% R.S.D. 0.350 49.782 2144.803 2.588 48.521

Li

tu8/eY.)

0.002
0.001

23.316

U

(ug/mL)

0.072

0.078

108.289

Na

(W/nL)

0.305

0,002

0.593

K

(uR/ntl )

-0.221

0.017

7.671

:213



Identity 1: xxx Identity 2: rinse 1:23 PM Ju(y 22, 1994

Task name i TWC93

Snry(e Weight : 1.0000 So(ution Vo(ume 1.00

On-Peak Integrations : 3 0ff-Peak Inteprations : 1

......................................................................

Zr Sr Bi Si At

(uB/ML) (uB/aiL) (uB/nL) (uB/at) (ug/ML)

Now 0.003 0.006 0.036 0.014 1.110

S.D. 0.002 0.003 0.005 0.004 0.488

X R.S.D. 55.434 45.413 13.402 31.354 43.976

Zn Ni La Fe Ca

(uS/ml) (uB/oY) (uB/eV.) (uB/at) (ug/ML)

Meen 0.006 0.006 0.005 0.431 1.063

S.D. 0.003 0.003 0.002 0.191 0.459

X R.S.D. 55.628 59.180 28.883 44.255 43.172

Ce Sm Be P S

(u8/ml) (uB/ml) (ug/ML) (uB/eL) (uB/ai)

Meen 0.028 -0.039 0.006 -0.008 0.010

S.D. 0.007 0.004 0.003 0.004 0.009

% R.S.D. 25.120 10.851 48.993 52.863 89.803

Mo Se AB Pb Ti

(uB/mL) (uB/mL) (uB/mL) (uS/ml) (uB/el)

Mean 0.006 0.008 0.004 0.008 0.004

S.D. 0.003 0.006 0.002 0.007 0.003

% R.S.D. 52.968 82.820 60.479 81.832 60.165

Mn Sb V Be T(

(uS/mU (ug/mL) (uB/mU (LB/mU (uB/mL)

Mean 0.007 0.027 0.005 0.006 -0.011

S.D. 0.003 0.013 0.002 0.003 0.014

% R.S.D. 46.406 47.581 42.106 51.984 126.512

----------------------------------------------------------------------

WHC-SD-WM-DP-079, REV. 0

Co Cu Li

( uB/M.) (uB/mL) (uB/mL)

0.006 0.006 0.007

0.003 0.003 0.003

40.935 50.214 36.965

Cr Nd U

(ug/ML) (ug/ML) (uB/mL)

0.006 0.017 -0.141

0.003 0.000 0.013

50.857 2.747 9.116

Mg As Na

(ug/ML) (ug/ML) ( uB/ml)

1.069 0.006 0.007

0.462 0.003 0.005

43.195 47.381 65.427

Cd B K

( uS/mL) ( ug/ML) (ug/ML)

0.005 0.004 -0.452

0.003 0.003 0.022
56.384 80.761 4.955

n
A. ^1



Identity 1: K210 dig b(k Identity 2: direct 1:27 PN JuLy 22, 1994

Tnk nana: : TMC93

=aep(e,i<ight : - -,:DDDv Fa(utlen,io(um. : 1.DD -- - REv 0
On-Peak
.. ...

Inteprations : 3
..... .. ....

0ff-Peak
.

Inteprations :
.....

I
...... ... ..... .... . ..

Zr

........ ..

Sr

..... .....

Si

......

S(

.

AL Co Cu L(

(w/00 (ua/Mt) ( UB/ML) (uB/si) (uB/at) (up/el) ({p/nl) (IIB/nl)

Mean -0.004 0.000 0.005 0.015 0.058 0.003 0.001 0.002

S.D. 0.001 0.000 0.021 0.001 0.005 0.001 0.000 0.000

X R.S.D. 19.666 15.498 420.129 7.670 8.269 34.268 26.972 24.538

Zn Mi La Fe Ca Cr Nd U

(uo/ml.) (uo/ml.) ^ (uB/e(.) (11B/nl) (uo/ml.) ( uB/mL) (uB/sL) (uB/mL)

Mean 0.006 -0.003 -0.003 0.029 0.062 0.003 -0.031 -0.187

S.D. 0.000 0.002 0.003 0.004 0.002 0.001 0.009 0.021

% R.S.D. 3.417 60.606 111.999 13.660 3.263 29.258 27.830 11.011

Ce Sm Ba P S Mg As Me

( uB/mL) (uB/aY) (uB/et) ( uB/eL) (uB/nL) (uB/mL) (u0/nL) (uB/mL)

Mean -0.025 -0.049 - 0.001 -0.001 0.099 0.062 0.001 0.014

S.D. 0.005 0.009 0.000 0.004 0.003 0.002 0.003 0.002

X R.S.D. 19.933 18.755 7.095 466.207 3.119 3.146 186.215 13.319

No Se Ag Pb Ti Cd B K

( uB/aY) (uB/aY) ( uB/mL) ( uB/mL) (uB/aL) ( uB/eL) (uB/K) (uB/aa)

Mean -0.002 0.004 0.008 - 0.013 - 0.001 0.001 0.003 0.501
S.D. 0.000 0.006 0.001 0.001 0.001 0.001 0.002 0.032
% R.S.D. 9.608 153.485 14.127 10.168 113.174 115.102 50.146 6.326

Mn Sb V Be Tt

(uo/ml.) (uB/mL) ( uB/mL) (u0/mL) (uB/aY)

- - --- Mean - - -- -- - D.DDD ---- - 0.018- ""• 0 . 000 -0 . 039
S.D. 0.000 0.018 0.000 0.000 0.009

-- X R.S.D. - 110.800 - ---- 96.153 14.502 145.312 22.948

'N1^



Identity 1: K209 dig std Identity 2: 2.5w1 in S0®( 1:32 PM Auly 22, 1994
Task rwe : TWC93

Srple Yei abt : 1.0000 SD(utian Vel„ae : 1.00 WHGSD-WM-DP-079 REV 0
On-Peak Inteprations : 3
..........................

Off-Peak Inteprations :
.............. .

1
, .

Zr Sr

. ..........

Bi

..............

Si

....

Al Co Cu Li
(ue/s(.) (u8/nL) (UB/ei) (ug/mL) (u8/nL) (u8/nL) (u8/ul) (u8/at)

Mean 0.011 4.782 4.784 0.051 5.076 0.004 -0.002 4.969
S.D. 0.000 0.007 0.012 0.002 0.009 0.001 0.000 0.013
X R.S.D. 4.008 0.150 0.256 3.017 0.186 34.868 5.484 0.264

Zn Ni La Fe Ca Cr Nd U
( w/nL) (W/sl) i (u8/,L) (u8/eL) (W/.L) (u8/mL) (ug/mL) (up/aL)

Mean 0.012 4.737 ^ 4.844 4.801 4.864 4.817 4.965 -1.772
S.D. 0.000 0.012 0.006 0.007 0.008 0.005 0.014 0.028
% R.S.D. 1.582 0.256 0.124 0.151 0.161 0.104 0.277 1.573

Ce Sm Be P S MB As Na
(ug/mL) ( u8/mL) (u8/ml) (u8/nl) ( 1q/ml) (uB/ml) (u8/aIL) (ue/mL)

Mean 4.807 4.931 4.832 0.011 0.152 4.754 4.749 4.835
S.D. 0.012 0.012 0.007 0.019 0.007 0.008 0.014 0.003
% R.S.D. 0.258 0.244 0.138 176.858 4.859 0.159 0.305 0.065

No Se Ag Pb Ti Cd B K
( ug/mL) (u8/m0 ( u8/mL) ( uB/mL) (u8/mL) (ug/mL) ( u8/mL) (u8/mL)

Mean 0.001 5.341 4.633 ^ 4.696 -0.004 4.686 - 0.005 5.787
S.D. 0.001 0.027 0.004 0.013 0.000 0.006 0.001 0.077
X R.S.D. 72.650 0.510 0.096 0.285 12.886 0.118 16.300 1.327

Mn Sb V Be It

( ug/mL) (u8/mL) (uB/mL) ( ug/mL) (u8/nA)

Mean 4.780 0.023 0.008 5.047 4.550
S.D. 0.006 0.029 0.000 0.011 0.006
X R.S.D.

-----------

0.124

----------------

124.751

-------------

3.365

-------------

0.226

--------------

0.138

---

.ti1Cl



identity 1: K211 ssm dit Identity 2: .S536ain50m1-1-9-1-4 1:36 PM July 22, 1994
Task name : TWC93

sample ueieNt : i.DDOD So(„tion Val„ee : 1.00 WHGSQIMM-DP-079 REV 0On-Peak
........

Inta9rations : 3
..................

Off-Peak
..........

) nte0rations :
...............

1
.............. ....

, .

Zr Sr at Si Al Co Cu Li
(u9/eY) (u8/el) (u8/uL) (u8/at) 08/010 ( uq/ai) (u8/nL) ( u8/mL)

Mean 0.002 0.034 0.462 0.256 26.868 0.002 0.016 0.003
S.D. 0.000 0.000 0.004 0.002 0.044 0.000 0.000 0.000
X R.S.D. 9.604 0.248 0.782 0.668 0.163 6.502 0.301 12.077

Zn Ni ^ La Fe Co Cr Nd I1

(w%aR) (u8/eiL) ^ ( u8/nL) (u9/nL) (ug/mL) cue/aiL) ( u8/aL) ( u5/mL)

Mean 0.046 4.715 0.111 13.736 2.009 0.029 0.177 1.017
S.D. 0.000 0.008 0.002 0.025 0.003 0.001 0.005 0.026
% R.S.D. 0.639 0.174 1.545 0.179 0.169 3.702 2.642 2.585

Ce Sm Be P S MB As Ne

( ue/mL) (u8/aL) (ug/mL) (w/eiL) ( w/e(.) (w/aiL) (u0/K) ( ue/mL)

Mean 0.176 - 0.001 0.011 1.540 0.245 0.124 0.001 9.718
S.D. 0.005 0.012 0.000 0.004 0.001 0.004 0.001 0.020
X R.S.D. 2.577 1029.050 0.511 0.285 0.369 3.387 99.708 0.202

No Se A9 Pb Ti Cd B K

( u0/mL) (u9/mL) (ug/mL) (u9/ml) (ug/mL) (u8/mL) (u8/ml) (u5/mL)
Mean -0.001 0.018 - 0.000 1.334 0.034 0.001 0.003 0.247
S.D. 0.001 0.007 0.001 0.010 0.000 0.000 0.001 0.032
X R.S.D. 69.734 39.369 292.891 0.777 0.376 38.897 54.672 12.955

Mn Sb V Be TL

(u8/m) (uR/mU ( ug/mL) (u9/mL) (a8/m)

Mean 0.043 0.029 0.002 0.001 -0.045
S.D. 0.000 0.007 0.001 0.000 0.008
% R.S.D.

---------

0.715

------------------

25.440

----------

43.974

---------------

18.815

---------------

16.914

---

:^17



Identity 1: K211 sm dil Identity 2: S&WqinSOmL-1-9 1:55 PM JuLy 22, 1994
Task naas! : TWC93 #C-

Saeple Weight : 1.0000 Solution Voluse 1.00
On-Peak Intepratians :

.......................

3 Off-Peak

..............

Intepratians :

...............

I

..

Zr Sr Si .
... .........

, Si

....

AL

( up/mL) CuB/nL) (ug/mL) (up/at) ( uB/nL)

Mean 0.013 0.166 2.210 1.282 133.660
S.D. 0.001 0.000 0.004 0.004 0.181
X R.S.D. 6.776 0.071 0.199 0.350 0.135

Zn Ni La Fe Ca

(uB/NL) (ug/mL) Cup/sl.) (up/.L) (uphiL)
Mean 0.164 22.986 0.569 67.484 9.798
S.D. 0.000 0.010 0.004 0.063 0.014
% R.S.D. 0.162 0.045 0.627 0.093 0.139

Ce Be Be P S

(up/mL) ( up/mL) (up/al) ( up/aL,) (up/aL)
Mean 0.758 0.107 0.054 7.470 1.156

S.D. 0.012 0.011 0.000 0.066 0.009
X R.S.D. 1.596 9.995 0.209 0.889 0.797

Mo Se AS Pb Ti

(up/nV_) (ug/mL) ( ug/mL) (up/at) ( up/nL)

Mean 0.000 0.050 0.002 6.488 0.171
S.D. 0.000 0.011 0.001 0.012 0.000
% R.S.D. 519.752 22.917 24.994 0.186 0.077

Mn Sb V Be TL
( u5/mL) (u0/ml) (up/ml) (up/ml) ( uB/nL)

Mean 0.211 0.074 0.009 0.001 -0.100
S.D. 0.001 0.008 0.001 0.000 0.020
X R.S.D.

------------

0.416

------------

11.476

-------------

12.709

---------------

13.066

---------------

19.971

---

WHC-SD-WM-DP-079, REV. 0

Co Cu Li

(up/uL) (up/rL) (up/mL)

0.008 0.078 0.006

0.002 0.001 0.000

28.946 0.743 4.189

Cr Nd U

(Op/nL) (up/eiL) (up/aL)

0.136 0.891 5.661
0.003 0.004 0.032
2.037 0.471 0.572

Mg As Na

(ug/mL) (ug/mL) (up/mL)

0.451 0.002 48.127
0.001 0.002 0.053
0.259 105.912 0.109

Cd B K

(u0/mL) (up/mL) (ug/mL)

0.004 0.025 -0.010
0.000 0.001 0.044
6.391 3.390 423.007

.tils



)dentity 1: N211 dup dil Identity 2: .5414BirSOml-1-9-1-4 1:42 PM July 22, 1994

Task nree : TWC93
Sayle Weight : 1.0000 Solut(on Voluee : 1.00

yy^-^^SD-WM-DP-079 REV. 0On-Ceak
........

Integrations : 3
............ .....

Off-Veak

...........

( nteprations :

...............

I

.....•--.---.. .-..

:

Zr Sr Bi Si- At Co Cu Li

( W/:oL) (w/eiL) ( u0/nL) (w/eL) ( u0/eiL) (uB/ML) ( u0/mL) (u0/eL)

Mean 0.004 0.033 0.467 0.275 26.522 0.003 0.013 0.001

S.D. 0.001 0.000 0.025 0.002 0.078 0.001 0.001 0.001
% R.S.D. 32.976 0.288 5.310 0.787 0.294 19.184 4.549 80.451

Zn Ni La Fe Ca Cr Nd U

(uD/ai) (uB/nL) /(uB/eiL) (uS/ML) ( uB/sil) (uB/et) (uB/et) (ug/mL)

Mean 0.032 4.693 • 0.112 13.655 1.980 0.029 0.162 1.229
S.D. 0.000 0.023 0.002 0.067 0.008 0.001 0.006 0.048

O.M. 1.338 0.306 4.110 - 3.665 3.111

Ce Sm Be P S MB As Na

( uB/ml) (uB/mL) ( ug/mL) (uB/eL) ( uB/el) (ug/mL) (uB/mL) (u9/mL)

Mean 0.174 0.047 0.013 1.470 0.236 0.101 -0.000 9.593
S.D. 0.011 0.016 0.000 0.025 0.004 0.000 0.002 0.018
% R.S.D. 6.549 33.931 1.748 1.701 1.674 0.099 573.352 0.189

No Be AS Pb Ti Cd B K

( u0/mL) (uB/mL) (u0/mL) (uB/mL) ( uB/K) (u0/mL) (uB/mL) (uB/ei)

Mean -0.002 -0.008 0.001 1.325 0.034 0.001 0.002 -0.067
S.D. 0.000 0.016 0.000 0.007 0.000 0.000 0.001 0.027
% R.S.D. 9.123 202.499 13.057 0.558 0.812 9.277 43.557 40.398

Mn Sb V Be Tl

(ug/mL) (ug/mL) ( uB/mL) (uB/ns.) (ug/mL)

Meann 0.043 0.043 0.003 0.000 0.027

S.D. 0.000 0.013 0.001 0.000 0.007

% R.S.D. 0.124 30.717 21.051 42809.835 26.551

.^.1^^



Identity 1: K211 dup dil Identity 2 : .54149in5pol-1-9 1:58 PM July 22, 1994
Task naise : TNC93

samp(e Nei Bbt : 1.0000 sa(ution Valu.e : 1.00 REVWHC-SD-WM-DP-079 0
On-Peak Inte9rations : 3
..........................

0ff-Peak
..........

Inteprations :
.....

I
.,

Zr Sr

..........

Bi

.............

Si

......

Al Co Cu Li
(u6/aiL) (uB/nt) (u6/mi) (tp/ni) (u6/eiL) (uB/ni) (uB/mL) (uB/ioL)

Mean--- 0.018 0.161 2.191 1.344 131.230 0.005 0.067 -0.001
S.D. 0.001 0.001 0.020 0.012 0.732 0.001 0.002 0.000
X R.S.D. 5.772 0.619 0.921 0.861 0.558 23.650 2.374 30.801

Zn Ni La Fe Co Cr Nd U
(uB/mL) (uB/eL) (uB/at) (uB/sit) (uB/d) (uB/sL) (uB/st) (uB/mL)

Mean 0.153 22.895 0.559 66.812 9.584 0.128 0.797 5.613
S.D. 0.001 0.156 0.003 0.419 0.054 0.001 0.010 0.069
% R.S.D. 0.803 0.681 0.525 0.628 0.558 0.715 1.197 1.228

Ce Sm Be P S Mg As Na
(uB/mL) (uB/mc) (uB/mL) (uB/ml) (uB/ml) (uB/ml) (ug/mL) (u6/ml)

Mean 0.732 0.127 0.053 7.595 1.159 0.445 -0.024 46.951
S.D. 0.009 0.017 0.000 0.148 0.017 0.002 0.002 0.250
X R.S.D. 1.200 13.277 0.892 1.949 1.478 0.540 9.920 0.533

Mo Se A9 Pb Ti Cd B K

(ug/mL) (uB/mL) (uB/it) (ug/mL) (uB/siL) (ug/mL) (uB/mL) (ug/mL)
Mean -0.003 -0.030 0.002 6.406 0.170 0.003 0.019 0.013
S.D. 0.001 0.011 0.001 0.036 0.001 0.001 0.002 0.031
X R.S.D. 27.474 36.657 80.209 0.562 0.729 23.750 13.019 247.100

Mn Sb V Be Tl

(ug/mL) (uB/nIl) (uB/ml) (ug/mL) (uB/ml)
Meen 0.208 0.022 0.010 0.000 -0.045
S.D. 0.001 0.010 0.001 0.000 0.036
% R.S.D.

...........

0.628

................

45.519

..........

8.810

...............

17.699

.............

80.294

.....

^.»

/ ..

.N1Gill



(dentity 1: K211 dig spike Identity 2: .56308in5paL-1-9 2:02 PM Juty 22, 1994
Taak nrne : TYC93

Srple Weight : 1.0000 Solution Volune : 1.00

On-Peek Intepratian : 3 Off-Peak Inteprationa : 1 WHFSD-WM-DP-079, REV. 0

Zr Sr Bi Si AL

(u8/•L) (uB/aiL) ( u8/at) (u8/wL) CuB/eiL)

Meen 0.026 0.608 1.992 0.840 106.344
S.D. 0.001 0.001 0.011 0.003 0.216
X R.S.D. 4.365 0.219 0.548 0.373 0.203

Zn Ni La Fe Ca

(ug/ML) ( u8/ml) '

^

(ue/at) ( uB/mL) Ctq/aiL)

Mean 0.117 20.719 0.878 49.887 7.797
S.D. 0.000 0.068 0.003 0.190 0.021
X R.S.D. 0.414 0.326 0.361 0.380 0.272

Ce Sm Be P S

( uB/ml) (uB/ul) ( uB/aL) (ug/ML) ( uB/mL)

Mean 1.016 0.595 0.529 5.533 0.845
S.D. 0.013 0.022 0.001 0.082 0.005
X R.S.D. 1.252 3.683 0.223 1.483 0.547

No Se Ag Pb Ti

( ug/ML) (uB/ml) ( u8/mL) ( uB/ml) (u8/ei)

Mean -0.000 0.570 0.047 6.321 0.118
S.D. 0.001 0.006 0.001 0.028 0.000
X R.S.D. 187.816 1.040 2.564 0.448 0.187

Mn Sb V Be TL

(uB/mL) (uB/mL) ( uB/mL) (uB/ml) (uB/il)

Mean 0.638 0.075 0.009 0.509 0.441
S.D. 0.002 0.018 0.000 0.002 0.018
...S.D.

...........

0.260

..............

2.3.587

...............

4.431

.............

0.326

..............

4.022

...

Co Cu Li

(ug/ML) (u8/nl) (ug/ML)

0.007 0.059 0.491

0.001 0.001 0.001

21.231 1.414 0.183

Cr Nd U

(u8/00 (u8/ai) (uB/ail)

0.594 1.064 4.122

0.003 0.015 0.099

0.563 1.377 2.410

MB As Na

(u0/•L) (uB/at) (tq/mL)

0.893 0.483 33.684

0.005 0.002 0.060

0.592 0.517 0.177

Cd B K

(uB/ei) (uB/mL) (ug/ML)
0.487 0.007 0.443

0.002 0.001 0.018

0.377 13.004 4.104

00(0• 0o50• NOV •BueB

z ae•d Md so:es:z( s6-(z-to n4i w9aw3S oe i.,odeN SI.A1euV



Identity 1: K211 post spike Identity 2: .5536gin50m1-1-9 2:06 PM JuIY 22, 1994

Task rwne : TWC93

samole Weight : 1.0000 seluti«, Volune 1.00 WHC-SD-WM-DP-079, REV. 0
On-Peak Integratfons : 3 Off-Peak Integraticns : 1

Zr Sr Bi Si Al Co Cu

iu8/s<i- (ue/R!) (t.qw,- "ughL-`.- f0g110L-3 (sVLm" [u0/10
Mean 1.018 1.160 3.265 2.210 138.229 1.009 1.075
S.D. 0.003 0.004 0.028 0.007 0.450 0.005 0.002

% R.S.D. 0.335 0.326 0.870 0.294 0.325 0.520 0.226

Zn Ni La ie Ca Cr Nd

(ug/mL) (ug/ml) ; (ug/mL) (ue/ml) (ug/mL) (ug/eL) (ue/mL)
Mean 1.132 24.995 1.590 71.311 11.093 1.133 1.914
S.D. 0.004 0.096 0.007 0.309 0.038 0.004 0.022
% R.S.D. 0.319 0.383 0.470 0.433 0.341 0.314 1.160

Ce Sm Be P S Mg As

(ug/mL) (ug/mL) (ug/ei) (ug/mL) (u8/mL) (ug/mL) (ug/mL)

Mean 1.760 1.098 1.059 8.519 2.171 1.436 0.986
S.D. 0.006 0.011 0.003 0.038 0.011 0.004 0.009
X R.S.D. 0.369 0.968 0.316 0.443 0.491 0.307 0.868

Mo Be Ag Pb Ti Cd B

(ug/mL) (ug/nl) (ug/ml) (ug/mL) . . . (ug/mU - (ug/mL) - (ug/mL)
Mean 0.997 1.168 0.763 7.737 1.153 0.982 1.016
S.D. 0.002 0.009 0.008 0.015 0.004 0.003 0.008
X R.S.D. 0.186 0.740 1.004 0.188 0.328 0.352 0.766

Mn Sb V Be TL

(us/(&) (ug/mL) (ug/mL) (ug/mL) (ug/mL)

Mean 1.208 0.974 1.003 1.031 0.858

S.D. 0.004 0.017 0.003 0.003 0.010
% R.S.D.

-----------

0.307

--------------

1.731

----------------

0.304

------------

0.278

--------------

1.144

---

+.^.^•^
FrA.A.

Li

(uo/m9.1

1.004

0.003

0.273

U

(ue/eA)

7.798

0.033

0.421

Na

( ug/mL)

50.308

0.137

0.273

K

(ug%mU

0.976

0.043

4.437

00•0L 0010L 00*0L alluiea

2 aeed Nd Zh:Ll:LO 96-LZ-10 nv) wewaaS oo 1iode8 a)sA1N+Y



-----------
Identity 1:

------------------------------
CCV Identity 2: Cuality

----------
Control

-------------------
2:09 PM July 22, 1994

Task now : TWC93
Saeple Weight : 1.0000 Bal„ti«: Val:,ae 1.00 WHC-SD-WM-DP-079, REV. 0
0n-Veak ( nteprations : 3

.... ..... .... ....
Off-Veak ( nteprations :

.... ... .... ........
I

... ..... ... ... . .. .. ..

Zr

... ..

Sr

.

Si

. ... .

Si --

..

Al -- Co -- - Cu -- Li

(uB/sY) (uB/siL) ( uB/st) (uB/NL) (UB/siL) (uB/sL) ( UB/eY) (uB/mL)

Mean 4.972 4.894 4.962 4.313 5.044 4.962 5.036 5.014

S.D. 0.039 0.039 0.047 0.032 0.039 0.038 0.037 0.038

% R.S.D. 0.775 0.807 0.941 0.750 0.777 0.771 0.733 0.756

Zn Ni La Fe Ca Cr Nd U

( uB/mL) (uB/sl) ( uB/aiL) (uB/uL) ( ug/mL) (ug/mL) (uB/si) (ug/mL)

Mean 4.977 4.912 5.007 5.039 4.944 4.959 5.224 9.906

S.D. 0.038 0.035 0.039 0.033 0.037 0.039 0.032 0.057

% R.S.D. 0.761 0.709 0.769 0.663 0.747 0.789 0.614 0.571

-- Ce - Sm Be --- . S As Ni
(uB/mL) (uB/mL) (uB/ffL) ( uB/siL) (uB/st) (uB/st) (uB/st) ( uB/ml)

Mean 4.811 4.930 4.968 4.799 4.799 4.837 4.895 4.994
s o, - 0.-030 0.042 0.040 0.084 0.060 0.037 0.052 0.030

% R.S.D. 0.623 0.854 0.813 1.757 1.249 0.769 1.064 0.610

Mo Se AB Pb Ti Cd B K

( uB/mL) ( uB/mL) ( uB/mL) ( uB/ieL) (uB/at) (uB/ei) (uB/K) (uB/ei)

Mean 4.890 5.601 3.939 4.934 4.830 4.935 5.004 4.810

S.D. 0.044 0.060 0.068 0.036 0.040 0.037 0.027 0.086

% R.S.D. 0.890--- 1.071- 1.721-- -- 0.71i-- - 0.836--- - 0.538 1.788

Mn Sb V Be Tl

(uB/mL) (uB/mL) (ug/mL) (u0/mL) ( u0/mL)

Mean 4.958 4.702 4.942 5.053 4.824

S.D. 0.042 0.049 0.042 0.043 0.015

% R.S.D.

............

0.852

...............

1.046

..............

0.849

...........

0.858

...............

0.312

...

:2ti3

00001 0000l 0D00* an1eA



-----------
(dentity 1:

------------------------------
CCB identity 2: Duality

-----------
Control

------------------
2:13 PM JuLy 22, 1994

Task nrne : TNC93

Bampte Weight : 1.0000 SoLution VaLum. : 1.00 WHFSD-WM-DP-079 REV. 0
On-Peak I ntegrations : 3

...........................

0ff-Peak Integrations :

..

1
,

Zr
. ..........

Sr
...........

Si
...............

Si
....

AL Co Cu Li
(uB/mL) (uB/mL) (uB/eL) (uB/mL) (ug/mL) (tNVnl) ( uB/at) (uB/mL)

Mean -0.003 0.001 0.004 -0.001 - 0.004 0.001 -0.000 0.002

S.D. 0.002 0.000 0.015 0.002 0.009 0.001 0.001 0.001

X R.S.D. 53.712 23.372 396.582 217.182 205.523 109.766 271.315 70.611

Zn Ni La Fe Ca Cr Nd U

( ug/mL) ( uB/mL) (uB/sl) ( uB/mL) (uB/mL) ( uB/ml) ( uB/mL) (uB/mL)

Mean 0.001 0.001 0.002 0.005 0.002 0.002 -0.022 -0.302

- --S.D. - '-- 0.000 - - -- 0.002 - - -- 0.002 - --- 0.O0i - --- 0.000 0.001 0.005 0.089
X R.S.D. 39.892 127.623 95.543 13.552 14.886 37.888 25.172 29.420

Ce Sm Be P S MB As Na

(uB/mL) (u0/eY) ( ug/mL) (uB/mL) (ug/mL) (tq/ml) (uB/mL) (uB/eY)

Mean -0.018 - 0.082 -0.000 -0.020 -0.011 0.002 0.004 0.000
S.D. 0.015 0.021 0.000 0.015 0.001 0.000 0.002 0.005
X R.S.D. 81.415 24.979 380.867 76.393 11.000 21.223 40.791 101065.629

No Se Ag Pb Ti Cd B K

(uB/mL) ( uB/mL) ( ug/mL) (uB/mL) ( uB/ml) (ug/mL) (ug/mL) (ug/mL)

Mean 0.001 -0.021 0.459 -0.019 -0.001 0.001 0.002 -0.647
S.O. 0.001 0.011 0.024 0.009 0.001 0.001 0.001 0.022
X R.S.D. 70.239 54.643 5.236 49.346 62.383 128.029 42.131 3.467

Mn Sb V Be Tl

( ug/mL) (ug/mL) (uB/mL) ( uB/mL) (ug/mL)

Mean 0.001 0.043 -0.001 0.001 -0.076
S.D. 0.000 0.016 0.002 0.000 0.024

% R.S.D. 43.175 37.828 237.270 36.968 32.199
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Identity 1: icaaf Identity 2: icsaf 2:17 PM July 22, 1994

Task name : TYC93

Saaple Weight : 1.0000 Solution Voluae : 1.00

On-Peak

........

Inteprations : 3

..................

0ff-Veek

..........

Intepratiens :

..............

I

................. ..
Zr Sr Bi Si Al

(ug/mL) (ug/mL) (ug/mL) (u8/90 tu8/ML)

Mean -0.005 0.016 0.040 0.471 -6.419

S.D. 0.001 0.000 0.004 0.013 0.000
% R.S.D. 31.111 0.296 10.461 2.838 0.005

Zn Ni La Fe Ca

(u8/nL) (u8/ML) (u8/at) (u8/siL) (u8/at)

Now 0.047 -0.075 0.060 205.695 -2.373
S.D. 0.000 0.004 0.002 1.511 0.000
X R.S.D. 0.622 5.444 3.997 0.735 0.000

- - Ce Sm Be P S
(u8/oiL) (u8/a1L) (uphi) (u0h(.) (ug/mL)

Mean -0.010 0.830 0.004 0.142 6.168
S.D. 0.010 0.018 0.000 0.021 0.080
% R.S.D. 97.079 2.117 10.028 14.563 1.289

No Se AR Pb Ti

(u8/niL) (u8/mL) (u8/ml) (u8/mL) (ug/mL)

Mean -0.002 0.083 0.100 -0.381 -0.001

S.D. 0.001 0.009 0.022 0.004 0.000

% R.S.D. 60.446 10.870 21.890 1.006 29.369

Mn Sb V Be It

(ug/mL) (ug/mL) (u8/ad) (ug/mL) (ug/mL)

Mean 0.158 0.118 -0.002 0.005 -0.074
S.D. 0.000 0.011 0.000 0.000 0.013

X R.S.D.

.........

0.309

..................

9.150

..........

20.442

...............

2.576

................

17.027

..

WHC-SD-WM-DP-079, REV. 0

Co Cu Li

(u8/wL) (:q/at) ( u8/ai)

-0.000 -0.017 0.003

0.001 0.000 0.001

23243.278 2.023 25.751

Cr Nd u

(u8/mL) tw/ML) (u8/ML)

0.001 1.802 -0.079

0.003 0.021 0.064

285.713 1.146 81.404

Mg As Na

(u8/at) (u8/eL) (u8/siL)

-1.103 0.241 0.316
0.000 0.011 0.013

0.000 4.554 3.973

Cd B K

(u8/mL) ( ug/mL) (u8/1Ml)

-0.005 -0.024 -0.295

0.000 0.003 0.049
4.947 12.542 16.724

: :^2^
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Identity 1: icsabf Identity 2: icsabf 2:19 PM JuLy 22, 1994

Task naam : TWC93

Seaple Weight : 1.0000 So(ution VoWme : 1.00

On-Peek (ntepretions : 3 0ff-Peak Inteprations : I
......................................................................

Zr Sr Bi Si AL

(uB/et) CuB/mL) (uB/et) (uq/et) (uB/et)

Mean -0.004 0.015 0.038 0.430 -6.035

S.D. 0.001 0.000 0.002 0.002 0.000

X R.S.D. 14.130 0.264 5.662 0.445 0.002

Zn Ni La Fe Ca

(uB/K) (ug/mL) (uB/aL) (uB/oi) (uB/mL)

Mean 0.980 0.802 0.050 181.815 -2.055

S.D. 0.005 0.005 .0.002 0.521 0.000

% R.S.D. 0.528 0.671 3.972 0.287 0.000

Ce Sai Be P S

(uB/aC.) (uB/at) (uB/wO (ug/mL) (uB/wl)

Mean 0.002 0.744 0.493 0.133 5.564

S.D. 0.003 0.018 0.001 0.011 0.010

X R.S.D. 192.087 2.421 0.284 8.010 0.188

Mo Se AO Pb Ti

(uB/mL) CuB/mL) (uB/aJ.) (ug/mL) (uB/ml)

Mean -0.005 0.065 0.970 0.509 -0.000

S.D. 0.001 0.006 0.002 0.009 0.000

X R.S.D. 17.960 9.328 0.206 1.854 68.410

Mn Sb V Be 71

(uB/ml) (ug/mL) (uB/mL) (ug/mL) (uB/mL)

Mean 0.610 0.101 0.476 0.482 -0.078

S.D. 0.002 0.029 0.001 0.002 0.001

X R.S.D. 0.364 28.536 0.130 0.393 1.855

.....................................................................

WHFSD-WM-DP-079, REV. 0

Co Cu Li

(uB/al) (uq/aY.) ( uB/aL)

0.446 0.471 0.003

0.002 0.002 0.000

0.463 0.446 3.132

Cr Nd U

(uB/nt) (uB/eL) (uB/mL)

0.454 1.720 -0.002

0.000 0.019 0.019
0.088 1.094 790.917

MB As Na

( ug/mL) ( uB/aiL) (uB/mL)

-0.997 0.222 0.276
0.000 0.007 0.005

0.000 2.965 1.736

Cd 8 K
(uB/ml) (uB/mL) ( uB/mL)

0.875 -0.023 -0.099

0.003 0.000 0.023
0.322 2.098 23.447

'226

0000' 0000' 0000' ar



e. ., o. ._.^ .^ .. . r °..

Identity 1: xza IAentity 2: rinse 2:26 PM July 22, 1994
Taek naae : TNC93

Sample Weight : 1.0000 So(ution Vo(une e 1.00

On-Peek Intepretions : 3 Off-Peak Intepratiens : 1
......................................................................

Zr Sr Bi Si AI

(uB/eL) (u0/9L) (ug/mL) (uB/siL) (uB/sL)

Mean 0.000 0.001 0.027 0.010 0.162

S.D. 0.001 0.000 0.004 0.002 0.029

X R.S.D. 552.213 13.212 16.327 20.076 18.167

Zn NI to Fe co

(uB/mL) (ug/mL) (uB/ni) (uB/mL) (uB/e(.)

Mean 0.001 0.005 0.002 0.061 0.120

S.D. 0.000 0.002 0.001 0.012 0.023

% R.S.D. 46.611 32.466 49.271 19.838 19.317

Ce Sn Be P S

(ug/mL) (w/ML) (uB/uiL) (uB/AL) (uB/aL)

Mean 0.009 0.003 0.001 0.003 -0.005

S.D. 0.006 0.001 0.000 0.006 0.002

X R.S.D. 64.378 32.145 14.394 197.243 47.609

No Be AB Pb Ti

(uB/mL) (uS/mL) (ug/mL) tu0/st) (ug/mL)

Mean 0.000 0.003 0.002 -0.002 0.001

S.D. 0.002 0.011 0.000 0.011 0.000

% R.S.D. 420.118 351.969 24.866 497.345 32.535

Mn Sb V Be TL

(ug/mL) (ug/mL) (ug/mL) (uB/mL) (uB/mL)

Mean 0.001 0.050 0.001 0.000 0.029

S.D. 0.000 0.008 0.000 0.000 0.003

X R.S.D. 23.904 15.602 28.052 37.880 11.794

.....................°---.-.....------.-.....-.---° °-......°------

WHGSD-WM-DP-079, REV. 0

Co Cu Li

(ug/mL) (w/ML) (uB/nL)

0.001 -0.000 0.001

0.000 0.000 0.000

30.357 115.455 34.075

Cr Nd u

(uB/eL) (ug/mL) (uB/ml)

-0.001 -0.003 0.059

0.001 0.008 0.014

194.566 279.419 24.119

Mg As Na

(w/sL) (ug/mL) (ug/mL)

0.123 -0.007 0.018

0.024 0.002 0.003

19.450 30.919 17.643

Cd B K

(uB/mL) - (ug/mL) (u0/mL)

0.000 -0.002 -0.354
0.000 0.000 0.002

45.618 28.825 0.487

;^27



Idantity 1: CCV Identity 2: Ouality Control 2:29 PM duly 22, 1994
Task naie : TWC93

Saple Wei ght : 1.0000 Sal„ti«, Val„ne : 1.00 REV 0MGSD-WM-DP-079
On-Peak Inteprations : 3
...........................

0ff•Peak Inteprations
.........................

1
............... ...

.,

Zr Sr B1 Si Al Co Cu Li

( uD/mL) ( W/aN.) (ug/mL) ( uB/nL) (w/siL) (w/nL) ( uB/nl) (W/nL)

Mean 5.024 4.967 5.019 4.395 5.125 5.116 5.067 5.050
S.D. 0.033 0.036 0.020 0.024 0.022 0.032 0.030 0.035
X R.S.D. 0.657 0.715 0.397 0.550 0.435 0.634 0.596 0.688

Zn Ni La Fe Ca Cr Nd U

(uB/ML) (w/ML) (UB/at) (uB/ML) Cu0/ML) (up/nL) CuB/ML) CuB/mL)

Mean 5.083 5.014 5.045 5.123 4.979 5.059 5.145 10.071
S.D. 0.027 0.026 0.024 0.045 0.035 0.024 0.035 0.085
X R.S.D. 0.537 0.522 0.469 0.884 0.713 0.471 0.679 0.848

Ce Be Ba P S Mg As Na

(ug/mL) (ug/mL) ( uB/at) (uB/mL) (u0/at) (u8/et) ( ug/mL) (uB/mL)

Mean 4.997 5.127 5.022 5.058 5.009 4.988 5.045 5.037
S.D. 0.022 0.015 0.036 0.079 0.052 0.031 0.013 0.026
X R.S.D. 0.435 0.297 0.722 1.564 1.037 0.617 0.264 0.507

Mo Se Ag Pb Ti Cd B K

_ .(u8/mL) (ug/mL) CuB/mL) CV9/ml) _ _ (uB/Rt) -(u&/mL) (UB/mL) (ug/mL)
Mean 5.055 5.756 4.962 5.001 4.922 5.066 5.021 5.123
S.D. 0.037 0.031 0.027 0.036 0.032 0.022 0.026 0.014
X R.S.D. 0.726 0.545 0.552 0.713 0.659 0.439 0.516 0.269

Mn Sb V Be It

( uB/ntL) Cug/mL) ( ug/mL) (u0/ml) ( uB/aL)

Meen 5.032 4.777 5.014 5.182 4.932
S.D. 0.023 0.047 0.029 0.033 0.021
X R.S.D.

...........

0.463

................

0.975

............

0.575

.............

0.644

...............

0.434

...

..
.hr^..l



Identity 1: CCB identity 2: Owlity Cantrol 2:31 PM July 22, 1994

Task naae : TWC93

Sept. Weight : 1.0000 Soluti0n Voluro 1.00

On-Pesk Inteprations : 3
.....................

0ff-Peak Inteprations :
........................

1
............... ........

Zr Sr Si Si Al

(uB/st) (uB/mL) (uB/ni) (ug/mL) (uB/mL)

Mean 0.001 0.002 0.025 0.004 0.034

S.D. 0.001 0.000 0.002 0.001 0.003

X R.S.D. 48.034 14.705 7.529 33.079 8.844

Zn Ni La Fe Ca

(u8/nt) (uB/al) ( uB/ml) (ug/mL) (uB/ML)

Mean 0.002 0.002 0.001 0.023 0.037

S.D. 0.000 0.002 0.003 0.002 0.001

X R.S.D. 17.289 64.193 215.257 8.174 3.034

Ce Sm Be P S

(uB/ml) (uB/rtt) ( uB/ml) (uB/et) (uB/ml)

Mean 0.008 - 0.019 0.002 -0.016 -0.000

S.D. 0.014 0.018 0.000 0.013 0.003

% R.S.D. 179.705 95.544 21.545 79.878 788.862

No Se AB Pb Ti

(ug/mL) (ug/mL) (uB/mL) (uB/ml) (u8/ml)

Mean 0.003--- O.BD9__ 0.006- -_ -0.008-- - 0.001_

S.D. 0.000 0.005 0.001 0.005 0.000

% R.S.D. 12.298 54.397 9.531 70.460 30.750

Mn Sb V Be Tl

( uB/ml) (ug/mL) (uB/mL) (uB/ml) (u0/mL)

Mean 0.002 0.032 0.001 0.002 -0.009

S.D. 0.000 0.008 0.001 0.000 0.019

% R.S.D.

...........

7.445

................

24.126

..............

119.095

...........

18.479

...............

206.553

...

DJF ILrQ[jc

1-^^-Y`l

C^ll(

l^^ll.. , .,

WHC-SD-WM-DP-079, REV. 0

Co Cu Li

(IIB/RIL) (UB/RIL) ( NB/OIL)

0.002 0.001 0.002

0.001 0.001 0.001

44.018 97.617 37.467

Cr Nd u

(ug/mL) (uB/ei) ( ug/mL)

0.002 -0.001 0.010

0.001 0.009 0.054

36.676 646.077 543.039

Mg As Ne

( ug/mL) (uB/mL) (ug/mL)

0.037 -0.003 0.004

0.001 0.002 0.010

3.292 57.660 240.864

Cd B K

(tq/iK) (uB/ml) (uB/ml)

0.003 0.006 -0.291

0.000 0.001 0.038

12.059 16.677 12.992

0000• 0000• 0000• an1eA
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WHC-SD-WM-DP-079, REV. 0

RADIOCHEMICAL ANALYSES
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
WHC,SD WM DP-079, REV. C

Segment Serial No.
K^ II

Customer ID:
^5551 /

Analysis:
T

Sample Prep:
FuS^oti

Comments:

Lab ID

11

12

13

14

15

16

17

18

Instrument: W6 z 7 8 I o Procedure/ Rev:«+D-o

Technologist: Date: ^rIIa19y

Starting Time: x Id:^ Temperature

Ending Time: ^3;30 Chemist: ^

Description Lab ID

1 LMG,$ Kzo9- 552

2 RE T BLAN Kzio-

° ^ P Kdll- 7

4 E u LlcarE k2ii- 6 00.2 5

^ FI P " .SlKE 1211 -^9e?

6

7

^ 8
1

9

It OI I

Description

19

I 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

Lh'1 BS/ A mt

lIlE SI ion,1-

•-8000.861 103/921



ANALYTICAL BATCH SUMMARY SHEWf7VLIf^-^Ga7V^'n
1"uA117S-Dp1/̂79

,
REV. 0

METHOD: DATE START:

LA-508-101 MAY 12,1994

PREPARED BY: DATE COMPLETE:

S.L FITZGERALD MAY 17, 1994

UNITS: ucU9
SPL NAME SPL ID ANALYTE RESULT #r1 RESULT #2 AVERAGE RPD% %REC DET UM % CT ER

STD 142851 K 209 ALPHA 8.48E•03 81.6 2.18E-07 5.5

BLANK K210 ALPHA < 1.93E-01 3.02E-01 196

C-111 K 211 ALPHA 2.59E+00 2.30E+00 2.45E+00 11.9 3.02E-01 12.4

3.00E-01 13.1

C-111 K211/SP ALPHA 89.9

i - -, , - , - i - - i - -

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are In uCi/L.

.ti^k



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITF/1N Sd?9C'E

-A 3 5

K 209.-5525 C-111 S-'P^-;^4 14:54 23

^

N

I

AT: LA-508-101 (D-0) LIQUIDS BTD REPLICATE

1,1 T B' !^... . ... ,;:

^ ^

P1EC10R N1RMER 13 13

7p . L9 3 5^ 1, 2, or 5 (MS') 2 2

Wofl^L(5Z

^^

TALCOUI"IS ( 7C) 1310 1344

3254

%7or T9 J :^:

T

l'T7 TL1$ In MLVL76 (C7

aChLROUN'D in m (BKG)

AAIPIE ffiE in mL (SS

30

0.5

10.000

30

0.5

10

,3ryt COr19 DZ170N FACIOR (DF) 1 1

IGESf DD.L7IDN FACTDR (DDF 1 1

i1V)bttjX C^NCY FACTOR (EFP) 0.2322 0.2322

IQUID Rma; or Rs, (SAI^IE RATE) as APPPAPRL4TE 43.167 44.300

a1ff1E CONCC'^-lRATION in pCi/L 8.37E-03 8.59E-03

209-5526 Or. Q/L in S4MP1E and REPUC9IE = B.4839E-03

I1fEfiU111aRt rtl66 1

__.. .B27810

Ailpl t

CCOWN

5/12194

: T&ne'. . 71
3:30

s (Sstnple Count Rate) - (1L / LT) - BKG

HA TOTAL pG/L = Rs e) 000mL/L e OF e DDF / ( EFF e 4 e 22200DDdpm/pCi

.7f7IALw't/mL c _APFdA iOTAI.}6:i7h /-fODDmFy^

UceCnunUna F.rmr iTtie - - - - re 1Fuut of 70 + BKG e CT) I 0

tscUon leoels and Irss Than Values ere determined from Pmvdurt 1A-508-002.

1
v RESULTS v

AIP6A TTAL in pCi/L (AVQ;4GE) - 8.48E-03

DEfEL110N

AIP6A TOTAL in p Ci/mL (AVEP.4GE) - 8.48E-06 IEYEL

2.18E-07
pG/mL

P.EL11T'E ^U'.'IT;4G ERROR = 5.5% I

Sr rY No Senp,t ia.n -- brt Time htueC Tonry

Ce1e^r-^n.{,On Me1nDC SfenCero 5 e1^1 U^nL CMrpe COGe Rer^nr

AT 508-101LA- % RECOVERY N4C3B 0
Se^n[» S,e Cuam..er in

M L/O ^TD
Re-.^.e GRnu^u

5510 EV-CRB E3^^
STU^ /yZ$5/ RESULT

STD VAL (e 03^7 REC S I i ^o ^E

Y ^nu.c 3

-l3-Sv
Tiny C:-G» G»qG LI: • Mpr^

^3
St.662•.Y-I ^RqLUI

-
:233



TOTAL ALPHA ANALYSIS - FUSION

WHC-SD-WM-DP-079, REV. 0

^^^ ,^avy-ssa,s
^?6 Ctlcci îon (CGPi_C6L 2.0)

AL JOH6ILBF, • . I, oa 01-13•19BS tt oE:19:26

Ott 113 2-ittL ttInt Llpht tif. :.2322

Su11t ti:t : 10 cL Oilutieu

Su1it f 120J JJ2J Gcut t 1

^ 1310
••---- • 0.5 = 6.3i0t 03 uC;IL 51ptE

30

Sei11c f L294-`S2S K::ct i 2

13d{
----- - 0.5 = 6.5°351-03 sCi(1 e1;EE

30

::34



AT: LA-508-101 (D-0) SOLIDS SAM REPLICATE

'E flTSlpi: TT1flFR 13 13

AM ".al'i^ 1, 2, m 5 ( AU'1 2 2

-WOrk tF61 . TALDJ7!.lS ( it) 316 292

254 :-rl 'CJSE m )C= (CI) 30 30

:xr m rBx -.. a:cen;nro m m (Stx) 0.5 0.5
T ALMIE Sm iG mL (5) 0.500 0.500

'j88^ 7^i0d8 C.CilOC FACtOR (D71 201 201

IG.-,R GF.AtL+ N SJI11: ^.IRR (D !U 2.9036 2.9036

^lHGlit • :__ •.j r ^27 FAfNP. ( Lyf) 0.2322 0.2322

OLID Pmes. ot Ps (Sn+ Fa't) ^ •, -iae 10.033 1 1 9.233

:'SH ^ ^T•TiJ^'^ in /F 2.69Ea00 2.66E.00

211•6725 1G 01 iu DIGSt 9JSf710ti c 7.5126E 00

1^SD•umentZtidH .

B27610 (4mple am; Ratt) e (7C / CT ) - H6G

;AnHI i

E

%U TOTAL p6/e = Fc • 10o0mL/L • DF • / ( EFF • s • D t/L • 2z20000dpm,/pD )

CCOWNF +L•ue CowtmL DTm e 1(.Te Sq^Bont N 1C +B6L • LTJ /(1C - BBG • CF) 1• l i6 • 100

Dete vsUm ]eRlE and Les men czue .n deteraJCey tt= Praeeme u-SOe-OOZ.

5r12r9a

time

L;.3; v RESULT v

aIPHA TOTAL in Ll/ (ANEP.4GE) - 2.59E+00 DE1EC110N

IFVF].

3-02E-01
RIIA1T'E WtTT1VG £P3 R - 12.4% L5/
ete Enny by: Date: 17-Mey-94

oP•e^ee by, • - - Dne: 17--^ -5
Fcrm L2 Nsv. 2.1

1 PeBe 1 of 1

:235
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TOTAL ALPHA ANALYSIS - FUSION

INHC-SD•WM-DP-079, REV. 0

OF Yoz

F.lySb Ca1CUlatiD6 (CEP_CdL 2.Q)
^^^ _^-5 Bt: !'- d635l361, i ^c 05•13-i?3( at D6:51:1?

Dtt 113 2-in.L caut 61p1,a aff. :.2322
Cae11t titt : 1 tL Rilciien : 4D2

Ctt'rlt f L211-ET25 CSUtt i 7

^ ' 3l6
•• - 0.5 - 1.6^S5I'^6 u.^/L a11:e

30

:4;:tfL211•6ii5 C^ti2

2E2
------------ - 0.5 = 1.25u6H09 uCi/L a111a

3B

s

:'36



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRfTE IN SP ACEj^'

^
th

SeT.>k PD^nI Deie
iun y ^Tme bPXD

St^iND

211.-6@25 C-111 9-25-54 19:57 23

p:l'-,rncn /•o•.DC 6:e^mrD Fr:,rq Une, Cv9r CDDe Mtsn/

AT LA-5U8-101 uCi/G kec N4C3B 0

5e-^ v s.xe

OSOML-/OmL- •s^o 1L C5eS1 cl)

4^ry Ci-[u:r.;-, e:F,Vtu `

COJt:T AS uCI/L
USE 13,14,15 UR 16

4
co

{•. •it-1 / 1 t 2
iMty/„•+

O

M' Nr/
,•.e Nef ^^^^

Nr/

Delf
T^-re CDn'^M:eD L•^ ht Mfrr

:30 J,o^ . u^ttr.es-e .

AT: LA-508-101 (D-0) SOLIDS SAMPLE REPLICATE

EI}I702 NOHeFR 13 13

UP E1 4'E 1. 2, m 5 (n) 2 2

:w0&U6 10TAI ('IC) 282. 265

254 7N7 T11ff in HI^\TflFS (C) 30 30

nDyP.9^'I) In c m IBRG) 0.5 0.5

T iL S'^E in mL (ss) 0.500 0.500

T= '37 ."..[71JN' FACUR ( DF) 201 201

1GM GRR1i', c' S71IDS 111T. (D /L) 2.926 2.926

'^^ablit ' ,",E;LY FACIDR ( F}F) 0.2322 0.2322

OLIO P,maL m RS tkwk Pate) as App rrte 8.900 8.333

Sem $ S^?AIOS n tl/g 2.37E+00 2.22E+00

211-6826 %G DiLinDIGM 9J:.[770\ 6.7197E+00

Instrumant CotlB :
827810 s(Sempk fnwt Rdc) _(iC / Cf )- BI(G

J1na1 i BA TOTAL pQ/g = Rs • 1000m1/L • DF •/ ( EPF • SS • D g/1. • 2220000dpm/p0 )

CCOWN clatim Crnmling F}rm = I(ILe Squve Rmt of TC + BkS • Cl) /(TC - BF,G • LT( 1• 190 • 100

Uclion lelek snd lea Than 1'dve in Aelermiced from Prvmdme u-50B-002.

5112194

,I[TfN'19 . > z .

3:30 v RESULT v

9IPH47DL4L in p Ci/g (APER4GE) 2.30E+ 00 DEIFSISON
1EVEl.

3.00E-01
REL4TR'E COU^TCNG EP - 13.1% C5/

:23'7



TOTAL ALPHA ANALYSIS - FUSION

If

^

s% J ^9V ^ of -s^c R
^

1ai/
a^yJ^ _^J{ 5a Cc]cx'-e:ioc ( Ci:r 12.0)_

1! .:^^356, ' cu C5-13-]994 at 09:35:35
6a i13 2-;-:E ia^ 61}•;t ttf. .2322
:e'y]E FiI4 : ] lu J]IUti06 : 4:•2

a^ 9e;1et41I-:•?ia C:Ltf1

2d'[
-•---------° - F.SSD710^ cfi/1 e]p1e

30

€u;la $ 11]]-6E_5 G;:zt i 2

iES
------------- - i.'.• E.4's5ii-ii;' c"i/1 e1pZ;

30

tiZ



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRIfE'IPJ SPA'CE

Pc.m . Da•.e TmK pawa Pnony

^
(n

SrI1iE VOLU:'E 1G L

I

n7/ x= 30
.}.e6R. .m.sa

Sa•^b

Y, 211.-6525 -111C 4-25-S4 14:57 23
rp+eo Bcenu en.,i un^ Cnr Cew emnt

AT ^6-101LA-:, kECODEkY h4C5B 0
SrW S.:e CusmnkriD

t i0^'IL SPIL(F 58S1

Frpb Ce^P.Cny

^AI;F'LE SPISED ID K^n •
^i'iF.E II/ i85l

i>a•.t- {•irfa'..2

^I

{!.aJ^ {Miyal-{ Anaif415

AT:LA-508-101
TYpe

_ c®.....__......_.. _. _.....

-0) SPIKED SAMPLE SPIKE REPLICATE

roe NUMBER 73 1

u"".e _ - i . '" (115) 2

COl!\T1S (7C) 1748 175

201

RESULT

r

201

;. SUIPIE or DIGFS7 pCi/L Onm FOP.M N 1 7.61E+00 p

(Semple Cnunt Rete) = ('1L / Cr) - BKG

0'IP + bpB1 pCi/L = Bs • IODDmL/L • DF /( ETF • S' 222DDOOdpm/yCi)

;. PFRMT SPBL'E RE(DVkRY e Q(((5>`S )lCi/L (Spike) + S{S pCi/L (Repli®te))/2}Sempk PCi/LNSUF/Sbol)/(DF/MH

'ti3^^



TOTAL ALPHA ANALYSIS - FUSION

I 7l- .- ^^pSE CelCtilatiot 1CIP CEL i.0)
:OiJ.tiSEF, , oc o5-13-11a at ii:5?:35

kt 113 2-incE tautt EI}•Se eff. Y322
Su,la si e: 1 eS Uilutieu : 402

J ^ S c;le S L211-E925 but i 1

iv 1748
---------•--- • 0.5 = 4.50SE?.Di uSiJL a?p6a

30

S.:pie F I211-6925 Eount t 2

1751

-- ------ -
0.5 - 4.5127101 u";JL a]Pta

30

^ ^240



AT: LA-508-101 (D-0) SOLIDS 9LK REPLICATE

•i: 1' PB :^ C(FL-IOA M^M96t 13 73

LK 14i sin 1. 2. nr S tiGl 2 11 2

0.5

0.600

201

^+EN1 6$ yQ:,•7yAIl0S in pC/F 1.93E-0 i 1.14E-01

210-6625 1'G QQ in DI'UfSt S)L'77QN 4.4695E-01

lnsfturtlent D4tl6
627810 (SmPle fntml Hele) =(7t / Cf )- BHG

AA01 L

CCOWN

HA 10TAL ptl/E = Rs • 1000m1,/1.' DE •/ ( F}F' ffi• D{/L' 2220000lpm/pa )

tie Cnun.iny F}mr e 1 ('[pe Sqime Bmt N IC a BAG • L7) /(iC - BKG • L7) 1• 198 • 100

^ ''. lecti® {ewJS wd Im Than 9elus ve delermi9ed from PtnwL,m IA-508-002.

10 VLl/K { AVGKq(;G) _

LESS THAN Vdu. wn. Dm.min*d from Rmu.

]1iNf, FRRDR - _

< 1.93E-01

MIEL

3.02E-01

9

.241



TOTAL ALPHA ANALYSIS - FUSION

REV. 0
^I

/^,^
's-i3'^•r' ^'^ 17F

e^/^

^1pLt Ce'ca?atioe (Ct:^_CSI2.U1

DL CS-13•1P91 at 06:50:3D
D:t 113 2 • 1LC6 tout llpoe efS. .2322
SBifle elie : I lL :AJ2

Su,le I L2G•6i25 but f 1

23
------------- - 0.5 < 4.72MI•01 uCi/L a1pEa

30

6ac;1e I I21D-6625 Caut 12

it,
------------- • 0.5 < 2.3SSEf-01 uCi(1 Qp'_a

31

^.
"4^.. .a.
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
YMCM-MDP-079, REV. 0ANALYTICAL BATCH

Analysis: Sample Prep:
AT DIRECT

Instrument: Procedure/ Rev: LA-508-101 D-©

Technologist: ALETA K LEWIS Date: 05/12/94

Starting Time: 12:00 Temperature 25 C

€nding Time: 14:30 Chemist: S. FITZGERALD

Comments: BATCH# 3442

Description Lab ID

1 LMCS K212-5525

2 BLANK K213-5625
3 SAMPLE ;<214-5725 --

4 SAMPLE Q K214-5825

5 SAMPLE + K214-5925
6 SAMPH
7

8

9

10

Description Lab ID

11

12

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

EV-CRB 142B51 10ML

.ti

A-6000-881 103/921



ANALYTICAL BATCH SUMMARY SHEE
C.SQWkDP-079 , REV.

METHOD: DATE START:

LA-509-101 May 12, 1994
PREPARED BY: ^. DATE COMPLETE:

L L Frltts J^'^ May 25,1994

UNITS: uCUmL
SPL NAME SPL ID ANALYTE RESULT M1 RESULT #2 AVERAGE RPD% %REC DET UM % CT ER

STD 142B51 K212 AT 9.41E-6 90.5 2.62E-7 5.2

BLANK K213 AT <2.09E-7 5.24E•7 108.4

C58FB K214 AT <4.33E•7 <4.19E•7 N/A N/A 5.24E-7 98.0

5.24E-7 500.0

C58FB K214 SPIKE 101.6

NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are In uCI/L.

'244



rAL WUA'IS (1C) 1477 1480

._..Z Nlr'mff in LRNt.7'FS ( CT) 30 30

. s.:: 7lT M 7;:.: -.i ACALROUP?! in m (BF.'G) 0.8 0.8
...

T LE SIZE NML (w 10,000 10

!?i'f83f *OffBf. i DAfDON FAL70R (DF) 1 1

IG67 DD2JIIDN FACTOR DD 1 1

7777f018ff1X CD:NLY FACTOR (EFT) 0.2322 0.2322

........ _ w--- . D. !c•uoi r nAwl AucaneRlns 48.433 48.533

( 212-5525 1'G. pLl/L N S4M1'll. 6nd IRYIILAIL =

fi6U11R1Mt GodH • <
s(Sanple cuunl Rate) _ (1c / Cr) - enc

.;'....^1. n €:.._• ...s k1PHA 10rAL pCi/L = Rs • 1000mI,/1.' DF • DDF / ( EFF • SS • 2220000dpm/pCi )

LEWIS kLpHA 101AL pCi/mL = AIPHA'R7fAL pLCS/L / I000m1,/L

• •Aele ^`s Ove Faunl;nA Enw = 1(7be SQuare Rnol or 1c . 9KG • cl) /('IC - 9KG • cr) ) • 1.96 • 100

5l12194 Islion Isvels and less Than Valws are delumined from Pmredu'e IA-508-002.

., i^etie_ <
v RESULTS v

41PHA TOTAL in u01/E (AVFRAGE) 9.41 E-03
DE'IF^110N

IEVf1,

2.62E-07
pci/mL

':4S

AT: LA-508-101 (D-0) LIQUIDS .te RE7LICATE

3 8•:< E^1pR p'U110pt 13 13

.a
77

[.1i vF' 1. 2. or 5 (161 2 2

IRFIA7NE CDUN74dC E'RFmR = ... _ e.z')o I I



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

*lC-SD-WM-DP-079, REV. 0
^/-v

/oAle

7
^

^"s•^,^sy /` a^^o^' ^Sv^s

. ^'Ee fIcc:et:nu (C:.?_CEL i.6i
01 I:I.jY.911, tt ^I:vi:25

fe: 113 2 ac6 I t:-*t dl{St tff.
Szz;!t sizt : 10 it U:Ictict

^ cf ^^ S:c,lt t[a2-5:P5 8 ct : 1
^^
3^

-
• ^ 1477

---- -
8D

S:.r,1f t L212-`.St:' C7Lat S[

1S!.0
--- ------- - 6.6

35 ^

'246



., .,_ ,.,.
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I _ 3 s4 I

I

CO

BLANK

uaer.-oar ^Fuem I

^ BLK ATEAT: LA-508-101 (D-0) LIQUIDS REPUC

D)UtM'IS

2

0.5

SOMF" 8' `^. .41P1E CANCE^IRATION in CY/L 2.09E-04 2.09E-04

213-5625 M. Ci in SA/ff1E and REPUCATE = < 2.090BE•04

lnsir+ImaM Ctitfs ;^
(sample Camt Bele) = (rC / CT( - BA'G

LEWIS

HA 70TAL pC5/L = Pa' 1000m1./L • DF' DDF /( EFF - M • 2220000dpro/pQ

RA 7DTAL pn/mL e A1PHA iDrAL pC5/L / 1000mL/L

3^. DeY9 .. : • <
5112194

Iiae ^
^^

ele0ae faunlicK Enar = f(TGe Squarz Rmt of 1L + BICC • Cl) / (TC - BKG • Cn 1 • 1.96 ' l OD

Isliun leoelc and eea Than Vdus are detesmined from Promiu>e IA-509-002.

v RESULTS v

AIPHA TOTAL in p Ci/L (AVERACE) - < 2.09E-04

DEIFX.110N

AIPHA TOTAL in Ci/mL (AVERAGE) < 2.09E-07 IE1'E7.

LESS Than Velue was Determined from Le. 5.24E-07

pCi/mL

P.FIATIYF (T11A-RNC ERIL7R = 108.4%

Serq yo Sarnp^. pa+i ne Tr.N INU[E R^culv

Y, 213.-FE2° C-111 4-27-94 10: 7 21
dw^.:-....en NFln>,-. $And^O F„^n Uniry Cnpye CAO! Feruna

L.4-506-]01 L 4C3B
s-v, s,. p a,arprM^ ro

? / IXl
F.^..'y CY.n.y`r^e Onup,

^^IJ12P AS u^I /L
L1FE 13,14,15 OR 16

^

•'^ro.r .^. .m,s..0 •cayn.. f- ry
J-.

F.np^ s

ene *•mr Co^verw un m .^

5^^^ S p)S ^

-
.ti47



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WNC-SD-WM-DR079, REV. 0

.,-
l

c 0's•lt-]SES Et 21:5'::51
3 o

S^;:E £tlE : 5 tS :'i1CSlGL : 1

^3 S l;;E t[Yl: SS^S C::1 i 1

1(' C.6 < ].eie':I-tS d:^6 t1SLi

Ser: t i:.r^!,:5 Gn.c, t l

---
-'-------- _ lL i J.i^^'.1 ^E Tfab 4

,ti417



. , .!..,

PLACE ANALYTICAL CARD IN BOX BELOW-DO NO7 WRITE IN SPACE

^-n PMI ,,,

I

AT: LA-508-101
% TYDB , ;_ .:

(D-0)

DE7D:.7DA h'VAD3FR

LIQUIDS SAM

13

-^-^

REPLICATE

13

AM 61I S77E 1. 2. or S (151 2 2

:YYO/k Lkl

...... .. '..

. AL LDUPYS I•1C) 40 57

2

's::Ai et T .4s: ;:

% T

LT7 TB^ff in 11L^UIfS (Cf)

ACKG1mL^1rD in m (BKG)

APIE SPE in mL (41

30
0.8

5.000

30

0.8
5

t'CJISL ^.AtlB •^^. '.:> DAR10N FACIDR (DF) 1 1

1GQT DD1710!i FACOR (DD 1 1

:.;; Maie11( . _.. '.: CD--NCY FACIDR (F31) 0.2322 0.2322

IOUID Rmat or 4 S•il1 P IE RA1E u APPPo7PR1AtE 1.115 1.100

>:$Y0106 ^A `i ...;:. AMPLE OD4CE7•^IRA710I: in Ci/L 4.33E-04 4.27E-04

(214-5725 M. Ci L it SA1BE and P.EPUCA7L = < 4.2977E-04

lnstxument Code i
, (Sampk Count Re1e) = (1L / LT) - BKG

" Aq 1t RA NTAL pCi/L = Its • 1000m1,/L' DF • DDF /( EFF •^- 2220000dpm/pO )

fi, LEWIS RA 1T1TAL pCi/mL = AIP}U1DTAL pLt/L / 1 D0Dool,/L

Uye CountinE Emr r I(T8e Square Rml o11L + B1.L • LT) /(iC - BKG • L7) 1' 1.96 • 100

5/12194

I T§OE .

teclion Levels and la TGan Values are delertointd from Pmoedure IA-508-002.

v RESULTS v

AIPHA TOTAL in L5/L (AVETNGE) < 4.33E-04

DEIF^110N

4IPHA 7DTAL in C/mL (A1'fRACE) - < 4.33E-07 IEVEL

LESS THAN Value was Dstarmfnad from Re. 5.24E-07

va/^
RflATNE fALTIP^G EP,FmR - 98.0%

5ra.v No Swpb ioinr . . Tn.q weev vnorny

K z74.-5725 C-ill 4-[7-99 yp;]7 21
pwrr.^nteon eynoe Sa^et•e aev', Unnt CNrpe Cene Renmt

AT L6-5UE-iC1 uCijN.L N4C::R 1
St-p< 5ae ' Cmm+^tr it'

C5FFB

CJ;1:CT AS •JCIiL
USE 16r1^'.iJ ^^TS 16

33 r•^-

nrrc..t . a-,tWU.] noyv-a 1 ap•y6r.^ ^nt^yv.5

w.r .t wrt w.t w.t

sis -9^ 9y
Dne_ _ _ i•r.e Cornpit_no lt: W' :'/.C /, ^ _

M.6f.Xq6r ia.rG.63i

at}



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

MqC-SD-WM-DP-079, REV. 0

^

yo
3d Ry: It F.6 .', F:, n: !S 12 lE S tt 2i:3P:2i

:;3 2 'tc't ir^t Elpta ttf. : .Yst

S]
c:e:'f t FtiS-: iS

^^ • .
G;^t f F

------------- - -f.E c :4 ci/i 2:F'a

Sf:]lf i I:i{-SiTS v[tt i Y

'•. i

----°------- - t.:i li?-04 efi/: :i,le

::50



aGQiinI
5l^0. No 5,+^pie Rmm . . Dre Tn.¢ b,uee Vr.oury

Y, 219.-562^^ C-111 4-z 7-84 1 110:17 2 1
CIi!•m.n11.Cn Mf'nK $:Ine,rO Ref^l Un^n ClJrpe (-'De[ Rfrun\

AT LA-508-101 uCi/P;L P]yCSB 1
S'+rie Sue Cenemv iD^

C58FB
Rlmr'\, [rlC.^:)'iJ^! RlfJll•

C01;NT AS uCI/L
USE 13,14,25 OR 16

^^f•i^E-^ ^`G^,,I

An,ly,l.4 An.ly,1.5

r..a._ a

s-/a- 9y
W^f l^nM CGn'^Nlfe laD '

ID'IS

co

Y^QY-061 RFlT

AT: LA-508-101 ( D-0) LI
::' 4 7 9 R tETIITOR NU183ER

( ./ '6HS12E 1.

S7J ^^ `,^1YOik Lhl AL NUt11S

442 UAT TIME in 1MItS

MF REPUCATE

13 13

2 2

29 39

30 30

0.8 0.9

6.000 5

1 1

1 1

0.2322 0.2322

or

.

214-6926 tG. Ci/L in SWIE and REPLICAIE _ < 3.4uy/t-v4

• ;:.lrymantCdiB
(Semple Count Rele) = (1C / LT) - BKG

•<..Yli+Cly3t ^:: ^

... .. V.

' HA 10TAL pCi/L = Rs • 10DDmL/L • DF • DDF / ( F}F • SS• 222DDDDdpm/ptl )

LEMS RA TOTAL yL1/mL = AIPRA TDTAL pR/L / 10DDml,/LIUHAM

... ^^^^.,... „^,

.._....___.

live CounliDE Fimr e I(The Squere Rool of 1L wBKC' LT') (1L - BY.G

1<climi lerels and Ie8 1Len Vtlua ue delerminM hom Pmmdute tA-50B-002.

v RESULTS v

10

C7) 1.96 1D0

in pCi/L (AVk3tACE) - < 4.19E-04

DEIECIIDN

kLPHA TOTAL in Ci/mL (AVERAGE) - < 4.19E-07 fEl'E7.

LESS THAN VNu* was Debrmined from Rmxx. 5.24E-07

Nci
. dTNF. 0]IDPrtNC FRR7R = . 500.0%

::51



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-079 qc1^ r

I3 S-/a 4 5^ r^ ^+ 7-8 rA-^

^ 9
^

• :e;cca:ia ici^ _CF.i ^.4!
^ -, ^

„L..^, g:; c ;,- :r r • t

c...l. .:.^ . r. .l ,;.n_. • t_

3v

----••••----- • C.Q ( G.TJ(i!-C( Gi^' •c;i:2

Jc

rt;'$e[}:f f [:i.- :F.LS yc ._rttP

............. - P.6

.^5^



PLACE ANALYTICAL CARD IN BOX BELOW-DO tYOT C4FtITE IMSPACE

5 ^^ II

^AT LA-5Uo-lUl % HECUJL"trY I^4C8B 1

C56FB
^

^

b

I

AT: LA-508-101 (D-0) SPIKED SAMPLE SPIKE REPLICATE

2 UIf7'17l^ in 11n1f115 ( C'I) 30 30
.::.:.AT or ?8 95. ..._.;: ACRCp0UA9 in m (9!(G) 0.8 0.8

T A11PlE VOIAIAfE in mL ( Dcd Vial ) 5.000 5.000

AAIPIE DDL710N FACIDR ( iked Viel) (DF) 1 1
VOll)Iff in mL (S'ol) 10.000 10.000

"^ 1JIt1L117C' ? DDA7IDR FACIOR (SDF) 1 1

IDUID VAIA^S in Ci (SVaI) 0.010397 0.010397

', i?. $atTt ^^`... ID-T7 EF11(7DJC1FACD]R (DF) 0.2322 0.2322

214•5925 s SPDS Ci/L3.kMPLE (S.y) 2.11E-02 2E-02

'1MtrurttMt CitQB

f

AIWIE or DIG67 pCi/L hom FORN pl <4.2977E<

; An st i^. npk Count Rate) =(1C / CTj - BKG
LEWIS E + SPSS pCS/L z Ps - 10DDml,h' DF ( IIF [^' 2220000dpm/pC5)

..___........_.. ._.._..........._
". DetE ERC}T7 Will RE(AyfRY =(((((S+S 1tbIL (SpD:e) + S+5 pR/L (RepDmle))/2}Samp^ P6/U'((^F/^°QI(DF/^N

5112/94

O1E Oriyinal Sample resuR was e IIIS flUN value. 7ao (0) ees wbliuted from ttrt

spikel value for pemmt remvery oekvlation

RESULT AVG. PERCENT SPIKE RECOVERY - 101.6%

ete Entry by. -- -- Date: 18-NNy94

DDroved bV Date:

Form L3 Rev. . Pe 1 of I

Senbo S.rnCY >um , . D[,. unv iuuee >uony

C 925 C-1]1 4-^ 7 -^4 i0: i7 21rri::14--
Deron.w.on Yona`c Su-u.e A[>+u U^ n Cnnee Coe[ Rrrunf

S.^pY S.re /^
CuuerrYr ID

F<+Arte C+¢r.0'..c,e Ptfurle

£RF:F'Lfi SPIKED ID
^F'1Kfi ID
SPli[E VCLliNE

1^ ,1^
.n.:yn., .• i.p ., .,. ••,,n.4 .nupr.s

Mr - Mre

-ia 9y
Mrf M•e Mre

^^,z-9Y
DVe T•nreCO^:YYe l.[

^- , . ^ ) ^-- r:, _ .

:253



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHGSD-WM_DP-079, REV. 0

I S-/2-9^ ^ ^9:i° Sr•.^
^^

,^a^^-5yas^58
^ ^^ E': ^ Celccitti;z. f:=C CLl [.O

Irt $13 i -;^eL r._ .. L'.{.' t`a.

•----•--•---- - ,.E . , ,:°.;. .,.
: :.•:a.._,. ^;,.^

::

ac;;c s L:]( `.::: Gc:a: t e

-- -----•-- -

.,:J^^•
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
WHGSD-WM-DP-079, REV. 0

ANALYTICAL BATCH

AT

Instrument: u,y( S^2?( Procedure/ Rev: LA-508-101 - Dd

Technologist: JD SPELLMAN Date: 05/04/94

Starting Time: Z201co Temperature

Endinc Time: 03(ID_ Chemist: S. F1T7f,FRALD

Comments:

Description Lab ID

1 LMCS K215-5525

2 SAMPLE K216-5725
3

4

5

6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

EV-CRB 142B51 lOML

JJ

A-6000-881 103/921



0

ANALYTICAL BATCH SUMMARY SHEEiTan r^
SQ

^I^tr
^METHOD: DATE START :

LA-508-101 MAY 4, 1994
PREPARED BY: DATE COMPLETE:

S.L FS7ZGE-RALD- MAY 6, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT At1 RESULT N2 AVERAGE RPD% %REC DET LIM % CT ER

STD 142B51 K215 ALPHA 9.70E-03 93.3 2.05F-07 5,9

C-111 K216 ALPHA 9.67E-07 2.05E-07 18.9

NARRATIVE: ^XNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are In uCi/L.

S-G- 9q

' ' :56



'lE S1ff IT, mL (SS 10.000 10

TIOR FACTOR (DF) 1 1

5T DDA7101 FAL70R (DDF 1 1

CIENCY FACIDR (EFF) 0.2274 0.2274

ftrou or IZ;, (S4Aff1E P4TB) as APPROPRIATE 81.300 46.633

PIE m1TE1TP.A11D9 in uCi/L 1.02E-02 9,24E-03

s(Semple Count Rete) _ (TL / CC) - BKG

fiilel ; RA TOTAL pCi/L = Re • 100DmL,/L • DF • DDF / ( ffF • SS • 2220000dpm/0

EVERS RA TOTAL pCi/mL = AIPRA TOTAL pCi/L / 1000mL/L

Ddls tice Countioe Enor = I (The Square Raot of TC + BKG • CI) /(TC - BKG • Cf) 10 1.96 • 100

5104194 IeNion IereL- and Ira: Than Values ere delelmined from Pmmlure IA-5D6-002.

. I! T4114 .':; :::

:00 v RESULTS v

4IPK4 TDTAL in Ci/L (AVER4GE) - 9.70E-03

DElEX710N

9PH.4 TOTAL in p Ci/mL (AIERAGE) - 9.70E-06 LECEL

2.05E-07
pCi/mL

AT: LA-508-101 ( D-0) LIQUIDS STD REPLICATE

aT 6 ':' EI6C70P. hlAD3ER 14 14

TD 6H 3@ 1, 2, or 5 (aU") 2 2

1411,WOrklS! TAL 01IT-75 (TC) 1651

347 L!1T T]!ff in A¢V17E5 ( Cf) 30 30

IP.EL4TTCE CDIT-MG ERROR = 5.3% I I



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-079, REV. p

[]]^i (^I^^_^EI l.^)
Ey: F.!, k11L]l^S, . cs 0-04-1394 at 12:03:44

/ SS^ L; f11 C mc2 ic t [;[1e eff. :.227{
rullc aizf : 10 cG 6ilstioa 13 p :

Setlde t[[15•5,[5 E=t I 1

IS51

--'- ------ - 0.4 = 1.O1E2[-02 uCi/L el[t;30

Scel;e i IY1' S52S 6,t 12

1{I]

----3'------- - 0.4 : 4.23)SI-0; uCiJ1 E;1aa

, `^S^



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Senr•e Fnni Ctn Lme ^t.ute iuwnt

PAT

co)

b

m
t

AT: LA-508-101 ( D-0) LIQUIDS SAM REPLICATE

. :..T B_. •. ;'^._" EfEC10P. AlA^ER 14 14

AM 6BSIg 1, 2, or 5 (IU) 2 2

W4rk I,ht _<. , T.4L COU^1S (iC) 140 177

347 OLT71Aff in (Cr) 30 30

AT or TB J :'. ACGGPDL'JD in cpm (BKG) 0.4 0.4

T .0ff1E S^ 'u: mL (icl 10.000 10

,<T>!Bt ^t^8 RA710N FACTOR (DF) 1 1

IGD'f DdL770ti FACTOR (DDF) 1 1

:^Y10ttU1 FFICIE9C1' FACTOR (EFF) 0.2274 0.2274

IQUID P.msi or Ps, (SAAIPIE E4TE) a: APPFAPRIAIE 4.267 5.500
# .4^IL CONCE\7'F.A]70\ in Ci/L 8.45E-04 1.09E-03

216-5725 ^'G. Ci /L in S.^iW4E and P.EPUCATE = 9.6733E.04

_lrtatt+itmerx ^oda;:._;:'
...._. ... .^ s (SamPle Counl Pate) = (7C / CI) - BKG

Iii10i Y HA TOTAL pCi/L = Rs • 1 DDDmlh, • DF • DDF /( EFF •̂• 2220000dpm/pCi

EVERS HA TOTAL pCi/mL = AIPFL4 TOTAL pCi/L / IODDmI,/L

i: DlfO
5104194

T4RB '

eletive CountinP Ertor = I(TGe Squere Root of 1C + BKG • CT) /(1C - BICG •

Ixtion leaelp and less Than FelueE are determined from Prvcaiure IA-509-002.

Cl) 1 1.96 • 1 DD

:00 v RESULTS v

4IPR_4 TO'L4L in pG/L (A4EP,4GE) - 9.67E-04

DEIEL710N
AIPHA7VTAL in Ci/mL (AVERAGE) - 9.67E-07 IEVEI.

2.05E-07
pCi/mL

111E fbU!.11\G ERROR 18.9%

6.-°^725 C-)li 4-28-94 11:23 21
Cnopr Caee

LA- 505- 1 01 Ci /Ii L 4C3Bk 0

S.-:^t s,e D^t^oTt^ iC

b ^ C5F;r,CR

5rm ^.s G[.^a:n. nesens

^iR7kT' iAS4 7uCi.`, U/LFi 16UCE iS ^,,

ty'It:.• Iryi^11.S

C[rt ^n^e C[r.;r.tC s: r^4' -

S`f %1
L..StO(..of^ 1P1o-ev

e^r4^.Ir^, •



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-079, REV. 0

^ y^v
klpEe C Icalatioo (CiY_C! 2.C)

p;: A6 IaEBS, , o: 0E^04-1994 it 12:C2:56

D:t t1R 2-iar: e:ast A111i eff. :.itt{

!^O StGIE site ::4 eL Iileti u: 1

/t:^1le f LI6-S725 Goc;^t f 1

1S4
------------- -_ C.S = t.S:1i[ 4( ufi/l 011E

34

30
;^;1E t C:i;-?:25 cct 02

------------- - 0.1 = 1.48fSI-D3 uCi/6 aipEa

3::^E^



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
WHC-SD-WM-DP-079, REV. 0

ANALYTICAL BATCH

I$Amnla Pran•.-.._.

Instrument: Procedure/ Rev:

Technologist:
14

Date: a

Starting Time: Temperature ^

Ending Time: 141 Chemist:

Comments:

Description Lab ID Description Lab ID

1 11

2 ^

3 ^ 13

4 14

5 15

6 16

7 17

8 18

9 19

10 20

I

Standard I Primary Book No. I Second Book No. IThird Book No. andl Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-80D4881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET
WH^'a7ca,...Mn,-DP-079

RE
METHOD: DATE START:

LA-508-101 Juno 2, 1994
PREPARED BY: DATE COMPLETE:

L L Frltto ^ Juno 2, 1994

- - UNlTS• :.T..i{.^s
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 5B52 K217 ALPHA 7.99E-3 102.4 2.59E-7 5.9
27a-

BLANK K219 ALPHA <7.44Ca 3.14E-2 178.9

C-111 K218 ALPHA 1.21E-1 1.25E-1 1.23E-1 3.25 3.14E-2 27.3
3.14E-2 25.6

C-111 K218 SPIKE 98.5

NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

The rasulta for the standard are In uCi/L.

0

LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS SATCH:

•n -7
^ ti



PLACE ANALYTICAL CARD IN BO%BEL OW-DO NOV VlRIT^1NSPACE'' '

ID

I
^

^I

^
m
<

^alS.Gf• iF.,o-lL

AT: LA-508-101
T i:^ •i:

L AN K

ID-D) SOLIDS

EIfIIDPnT,RODi

19 i $1E 1 • 2. or 5 (M51

BLANK

1B

2

REPLICATE

1B

2

:":^OdC ^•t( '; AL SmLR.R (7C) 12 1 141
6]v II.T'I1Hf In 1@7f.^S (LTi 30 1 1 30

F'^:YeSI ^DU6 ?; .^Ibrtl'11o!: P.ICIOR Mn II 111 111

219.6626 1L. h^ DGL11 ^LUIIDR = < 3.916DF-OZ

^rtsRURcen10Gde ,:;

(smP^ ^roL wU) = (>c / Cr 1- Bhe

Ana1pS{ tu mru v0/L = Rs • 1000m4rt • De •/ ( etT ^- D L/L • 222000oavm/vb 1

LEWIS liv Camtiol F11m v I ( ILe Sqwrt Rool nt TC ^ BF.'C • CTj /(tt - BKG • Cfj ]• 1.96 • 100

.. ^MB .. . ^L'nn Ineh .nd Is 7Ln V^us ^e determinM trnm Pn^ure LA-508-002.

v RESULT v

AIPRA TOTAL in p Ci/g (AVFR4GE) < 1.22E•02 DElECf7O1

IF.'tEL
LESS Than Vvluv wve DNenNnvd from Le.

3.14E•02

RFIAINE COLA^'7WG ERRDR = 178.9%

ahy: No s.mp4 Pont^
1`

^ ro 1^me ,neee Cuo^ne

Y. ^1g.-EE, C-:11 5-iB-95 1:%•c. 20

wiem•..•en u.•c_:9.xno Fts;u•^n. Cn..ptCOOe vnun,

AT
ynpit S.te Cummn

.GL.J P^{li^f:

Ff+u'tb C.^CUV'cnp Rmur^t

C^^•xT AS ac-/LL
^:^L: ii. .^ .::ti :E

^/.•Z^ z r wC/b

L.Y ,U -2 .D

. ..

Dsrt - r Cr^; ^tiw

^

::63



0

h
^
a`

^
w

¢

a

a
n.
J
a
J
6^-
0
r

o -
W ..- ^ . I

ir Alpha Caleulatiap_ (CtlpC CAL 2.01
pi 8y: Ikl tlILICIA, on UA-U2-1Y94 at t5:55:S4

Q Oct z15 2 - icch wuat Alpha ett. :.2JA

a Saapla siza : .U2S nL Dilutioo : 1

:anpk 1 C 2:9 oo2S tluuut t!

N

14
------------- - 0.1 t 2.6YSSi-UZ uCi/L alpha

AlpLa Calaoluion 1C6PC_CAL 2.61
tly: DB tl1LICIA, 01453, ua 06-41-1994 at 1S:Si::lu

^ Dat ItlA 2-iuch waol Alpha eiL :.2U95
t;uple aize : 1,15 Dilutias : I

Swpla t A-!19 bA25 Mwut 1 1

---"-------- - O.o t 2.8540k UZ ul'i/L alpha

30
H

\ ^IM

C.6
^J



PLACE ANALYTICAL CARD IN BOX BELO)Y-D O•.N,LtiT WRITE IN SPACE

751
5amr^re Pc^^r V?-.f t `^• a ^rn,e ias^m P,ro,riy

I

^
co)

^

b
b
^
m̂
<
0

Sa.6lOC-M+ g 10 83

Se•ra! NO

- i - _ y _ 1r. _ l'. : ^ L - ^. , . . ^ . . _ .. . _ _ .. _ .-

Dr^e•mma^•en s/r-oo SienCao 9en,di ur. ^•.. CGa,ge Cede Rn uns

.. .-r.^.-...^ .V.-.,"7 ...._^ 1

Sem^:r Sze ^ ine, tDC

Flrnarss 6a'er,iai^c^_Aee_na

'
h:

^ 9yloa• y 6"2•^

>•arysi 2 •
nnnirv 3 _

>nerya, - Anairsi 5
^N, .

M^y Mr5 Hr5 M'S Hr5

W.e T ComD,e^edne LaC ^

^ ,1

R I

217-5525 M. Q/L in SAl1PIL and REPUCAT6 c 7.9939E-03

;tg (Setople Cnuol Rrte) e (7t / CI) - BKG

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

T 9^" L'IfI7DR NU1fBER 18 15

TANDARD 6H SQE 1, 2, or 5 (AG) 2 2

.:_ y^/pjk iitt

'Al

CplV75 (TC) 1226 1184

UN7 flA(E in IQ'JV[FS (LT) 30 30

:' A7 4e 8;3 :': ACA'GFM".P in cpm BAG) 0.6 0.7

T AWIE 5IZE in ml (`S) 10.000 10

; Tis[ Code • IL1710S FACTOR (DF) 1 1

IG6T DBA'DON FACIDR DD 1 1

M8ir3fc 6` ' FACTOR (EFF) 0.2095 0.2380

IQUID Rroei or Rc (SAMPLE RATE) as APPROPRUTE 40.233 38.767

Sa Bt! :'. A1PIE WNCEy77FRT101 in Ci/L 9.65E-03 7.34E-03

-'.:^M!ltlitl9rlt-:C:fld9 ;:

'A1l ft: kLPHA 1DTAL pCl/L = Rs • 1000mL/L • OF • DDF / ( EfF • SS • 2220000dpm /PCi

LEWIS %LPHA TOTAL pCi/mL = AlPHA 7CYfAl yCi/L / 1000roL/L

D9tS " PAstive Cnuntin' Ertor = t(•Rie Squete Boot of 7t + BR'G • Cr) / ( 7C - BF;G • CI) 1• 1.96 • 100

8102194 X-twUm lerds and 4a Than Velues we detertuined hom Prooedurc LA-508-002.

T9rle
v RESULTS v

4IPHA TOTAL in G/L (AVEP.AGE) - 7.99E-03

_ DETECIION

.4IPHA TOTAL in Ci/mL (A\'ERAGE) - 7.99E-06 IETEI.

2.59E-07
pCi/mL

REIA7T'E NUt^TINC ERROR = 5.9%

. :y:6J



z0.,̂
^

^
^
J
Q

a
Q
x
°
J
a

a
r-
0
r

0

w
¢
ai

4
dlpua Calcmlatiou (CipC_CAL 2.0)
by: IM IIILLCIA, o0 06-02-1991 at 16:26:2y
ir;t 915 2-iach oouut Alpha efL :-23A
Sa:ple 0i=t : 10 &L Dilutiuu : I

S<tple I L-2I1-5525 ILi+ut / I

uM
0.7 = 7.3372ti-03 uCi/L alp6a

^_^1 30

ry^ dlpha CalcufaLla^ fClPC CAL 2.0)
^ By: [AI AlLlillA, 61153, uu 06-02-Iy9/ at 15:2.1:03

bet tlb 2 - iuch aount Alpha efl. :.'e09,
SaapYe size : 10 iL Uilutiou : I

SaxFle 1 1-217-55P5 LWuot I

,all 1225
-•----- - 0.6 = 8.4071-03 uCi/L a14ha

;pJ

^ tt C4

cCO^



PLACE ANALVTICAL CARD IN BO%BELOW-DO NOT:WRITE.I pV,SPq,(; E

^ I

/̂^

V^

i

b
b
V
60

^

^

0

M^NRr^D6• IIb•FOr I

AT: LA-508-101

70(C Im

SOLIDS BAMPLE REPLICATE

18

2

16

2

226 100

30

0.6

0.026

30

0.7

0.025

1 1

____...._.
^$(fi; ^^. ' F.1CNR ( f}F) 0.2096 0.2380

OLIO^ Roet a Rc (4m k ible) 6 riete 6.933 2.633
... .._._ _..__....

8 p,i" ,, !: Na),78A77pN lo yD/6 1.81E-01 6.04E-02

216-6725 W 0 A. fn DIC67 4NfnON = 3.9783E-01

lnstrLr^em Gode ?:

(^p^ DYmt Ret<) = ltC / Cr 1- B6c

An <# ^u mT.u. yW6 = w• t0o0o,t.^. • DF •/( FsT' • s• D E/L • 2220D0Dapm/pa )

LEWIS ^^ Idite 0>,mtip5 ESu ^_((ILe Squle Root ef TC ^ BRG • Cn /(lC - BKC • C) 1• 196 • 100

.. D8t6 ^,. '^. leclim fetek end Is 7Lap 4'dus ue delermipM Opm Pmceiwe IA-508-002.

InIrHA 1OTA1. in uL5/P _ (A^'ERAGEI -_ ^ 1.21^-01 OelFZ17ON

IEREL

3.14E-02

'17VE CDUtt"(IIJG R - 27.3% Ci/
ete Entry bY^ Dete: 02-Jun-94

ppreveE by: Dete: 2 7

Fo^m L2 Rev. 2.1 Pepe 1 et 1

SerulNO 5nnprfPUnl ` .` LmelpueE PuOrtly

fi:ie.-673e: C-i:l el- 4-04 1B:Sa 2a

DI11^m^r.i Cn NI"^CC S:InG'G ^+I^u^: Unlr CMrpe GOee RfrVns

AT ^-`_-C:S-iol u:'i;G F;ec ?.;C3E 1

Sar-We S^u Cuaminer ID

.GGJ y1J CJ^ U1

Mma.•5 Ca^L.ua'.[n5 FeSNIS

' ,

^ G J s^(^

t
V a1

Cri 1 •1 ^c Y'.`^ /LU^E - • ^yr1:' Oti 1^r

^•^

^
l _

.( / y

'
a^ r ^

^
O

II^)

1 -I . 11^

A^alysr.t t-a'YSl-Z ANiyS•.-J a^.aly{l.a Anarysl'S

/

ryra M.{ Mrs

J

Mrs Mis

Ope T.ne CC^Clelfa la://^^

-^^ `

'- :267



-1

23

f

W
G s

PC
°ndlP 1/^^n tn-9rf,75-S ^ ? •0 - -------------

{ t tnnrp St!?-9ft-1 1 a{dtr:
^
m { : evan{ca ^, cr,9' : ::{v >{ana
^ SFr:' :-{;^ st9{p torvt pwt- i c{t IN r'
A r{:e;:ct u psft%n-71 qo 111111A R1 Al

'n (0 i.. 9p„ ;fa';1l amt?lnalsi plllp ^

•^ \ Q^

m 'n3;^ 1/^,^n {n-5n;cc•t _ l,'0 - --------°--r^ 1 N
n Oa1 d

^ I 1 linrp : I,?-AI7.-1 0 a ld ?S (n
°< <o

t: 9pI77{^I It ;11,^' : 2SIF atd^o^

9ri' tY r!iatp wnee q•ut- 1?Q
Li:(z:gf 7^ tE6t-,,Q-70 ec 'p1111fA IM :44 0

(07, 11f1;dla nene{naf?i eo4tp

-^
^
r

r
v

z
r
^
N

~

^
c
N_

O



PLACE ANALYTICAL CARD IN BO% BELOW-DO NOT WRI1E IN $PA0E .. .,.'

r 96^

^

QS

m

0

yeenQOH IF-,G.e]i

AT: LA-508-101 (D-0) SOLIDS
^M

Uii1CFi- .n19• `•^ 1 2. m 5 (16)

SAMPLE

18

2

REPLICATE

16

2

W^ L]^ ,U, ^,.(5 (1C1 220 108

678

.. /rT m 18.7:i 'i..

T 1DIE in 1@7VIh5 (CO

1IXG60UND In e (BF0)

30

0.6

30

0.7T

AI^IE ^ in ml, Is 0.025 0.026

'.: TBSS {^rOd6 `::... ' ..; D1T0•: {'11[IOfl (DF) 1 1
.. ...

IG6T EBAyS of SDIDS ID 1.1 3.298 1 1 3.298

... nn^ne.rmv 0T71I I 0.2095 ^ ^ . 0.2380

NJQNIRA710N IO pQ/1 1 L93t-ul p c.eet-

rL. y0/L in DIG6T 9JUWDON = 4,1079E-01

s(S.mplr fo^mL 9ate) =(iC / Cr )- Bx0

;rJu mr.^L Na/6 = ^ • L000mVL • De • / ( m • s • D 6/1 • 2220000dym/y6 )

eleli.e D>tmUnE L1Trc - 1 (iLe Squ,e PmL N TC + BEG • C[) /(iC' BEG • CI) I 1.96 • 100

e4c{ia0 1e¢k wd Is 1Ln 9dus in delermivd Om Pm.d,ve u-5D5-002.

v REBULT v

in p Ci/9 (AN'ERACE) - 1.25E-01 DEfEX7IDN

IETEL

3.14E-02

= 25.6%

Da.:

5,.,. no 5!^^x Pc,nl l t. i,Lar
Lnw Lsuee P^.vm.

Cn'.r•r. !'•In V^"!C ^.lnNrO FI )^^ '^ l!^^If CNiQe GCGr Rr•u..

i;1 uCi /G ^ec ::^c.B

Sr; ^e S:e , Cuslcen^ iD

Si

F•ne+! G'e '..c -. F!._'•,

^C

.-...:1, .-,^.,,:.P ann„1-J ..<q.,. .4

Jn< eo-[.neo'-.e t ¢. C^ +•^^

:26^^



TOTAL ALPHA ANALYSIS - FUSION

WHC-SD•WM-DP-07g, REV r

/!'/z G-z"S'S/ Jr , ja`lL

^^30 ^
T̂

••€ `
C^

g,. ^^^^
9

= R O ff `^ R ^'^^'. Y

U 3 C_ _

C

c v° - •i?: _ a
^ n

e
. '-^ ► c

°^e
^^

- p• ^ ^ e (ia 1
c
_

BEST AMlLABLE COPY

^^;o



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN'S6ACE

<

AT: LA-508-101 ( D-0) SPIKED SAMPLE SPIKE REPLICATE

ECIOR NUA3ER

7

18 15

l S^ 1. 2• or 5 (tU) 2

FR

AL WD57S (7C) 1304 1233

".T TDk in AfC^C1,T6 (Cf

L

30 30

iris ^ in corn (BKCIACKGRDLNT 0.6 0.7

!S VOLUAff in mL (51aq 10.000 10.000

F3.' DDAl1IDR FACIOR (SDF) 1 1

AE VAUJE'u, Ci/L (SCaI) 0.007799 0.007799

;TtLMLTT EFFIC'6.MY FACB7R (EFF) 0.2095 0.238

dp1E + SPDT Ci/L (S+S) 3.69E400 3.06E,*00

;, SA6IPIE or DIGFST yCi/L from FOPM y1 3.62E-01

(Sampk Caunt P^ale) = (1C / CT) -
BKGrfflE

+ SPD^ pCi/L = R. • iDO0mL/L • DF /( E1T • SS • 2220000dpm/pCi)

PERCETT SPD;E RIIAVERI' =(((I(S*S pCi/L (Spike) + S+S pCi/L (RepDrale))/2^Sample pCi/LI^((SDF/S\W)/(DF/$)

Se..a' No S^P'e 4c.'^^ • Dsre Tmq IUUfo or.w'ty

-E.<^F.. r-'sii `^- ^-c, y i6:`.B
Ga r•.-.r.on. r,rr•.:c c,e.cec 8...,n u•.ua cnnye Loec 5non

•bi :_S-`-'08-51'1 R-CSE: 0
5.-ca S.x. Cu,.oroer rG

Fr-.r.•r CY:^Y:•'e fef."f

^!O• 5 /o

'c:J.^^t, +o
•vA•'r aq(L.F AnE.u.3 A.a'yn.e LN^yFl.S

. wy w,y w.e. w,•

i : ^r C:^; r:raa

Z (L

RESULT

:271



0
Ilp1a Caleulatioo ' ^C:p^CdL Y.UI

W Xy: Ud 6111C11, ua uc-02-Iyna at 15:70:w

Q Oct 115 2 - ieeU wuat 11p6+ ett. :.2ab

Suple aixt :.U?5 ai Ui{utioo : I

Q
:uple t 1-218-6925 Gouut I I

1273--.---
0.7 = 3.115351'aW uCiiL aipls

Wco
^ 1= 1

^ 4 alp4a Calcul.tiun _ tCNPC C!L 2A1
i ^. Ny: LW tlIL1Ctd, y uc oi-u.t-lM at 15:30:34

Oct 11E 2-iut9 iaunt 9Jpha eft. :.2Uy5

N ^. $dbpli ii?e cL Uilutiua : I

SuPle 1 1-216-69,15 Mumt .1 I

_ ^. 1304
a ^' - ----- 0.6 i.i5o(ewu uCijL alpoo
^ N 2U

a V
0

a
0

C13
W
to

L.



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Segment Serial

AT
Sample

WHC-SD-WM-DP-079, REV. 0

Instrument: L.JA KSj2o 9 Procedure/ Rev: LA-508-101 p-0

Technologist: ALETA LEWIS Date: 05/27/94

Starting Time: 08: 00 Temperature 25 C

Ending Time: 14:30 Chemist: S. FITZGERALD

Comments: BATCH# 3500

Description Lab ID Description Lab ID

1 LMCS K 217-5525 11

2 SAMPLE K 218-6725 12

3 SAMPLE K 218-6825 13

4 BLANK K 219-6625 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 5B52 10ML

i

A-6006881 103121



0

ANALYTICAL BATCH SUMMARY SHEET
yyHC-sD-W•DP

METHOD: DATE START:

LA•808-101 MAY 27, 1994
PREPARED BY: DATE COMPLETE:

S.L FITZGERALD JUNE 1, 1994

UNITS: uCi/

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
srosas2 K?77 aLPHA_ _7A4E-U9 95.4 2.34E.07 5.9

BLANK K219 ALPHA <1.10E-02 2.84E-02 113.2

C-111 K218 ALPHA 8.39E-02 8.17E-02 8.28E-02 2.66 2.64E-02 22.6

2.8OE-02 22.7

NARRATIVE: OX NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are In ud/L.

1.0

^ti^^^



AT: LA-508-101 ( D-O) LIQUIDS .,d REPLICATE

CEX70R NUIIBER 13 13

td 6B 5EE 1 , 2, or 5 (MSI 2 2

YlOtk L93J i IAL COLT'!S (iC) 1151 1187

3500 L\7 in 1SNUIFS ( 30 30

9ChLF1J0A'D in m (BKG 0.6 0.6

T a1lPlPSEE inroL - - --- - ( --10.000 10

BtC4de.... '. .'. FAC70R (DF) 1 1

1IG67 DD.1470K FACTOR (DD 1 1

:M7tmt = FACTOR (EFF) 0.2322 0.2322

Rmel or R, (SAWLE RA7E) ss APPROPRIA7E 37.767 38.967

SIm A '. i1m CUNC'E!^TR4110N in Ci/L 7.33E-03 7.56E-03

217-5525 'l'G. Ci L in SAMPIE and P.EPUCAIE

lnxhumant ^'adel: I.
s(S=pk Count Rate) _(7C / C7) - BKG

11f181 i ... ' RA'IOTAL pC5/L = Rs • 10D0mL/L • DF • DDF / (EFT' s• 222000odpm/pCi )

LEWIS HA 79TAL pCi/rnL = AIPHA 70TAL yCi/L / l000mL/L

• , :X:T1Dt6 rJat i ce Countinc Enur = f(The Sqoere Pmt of 7C 4 BKG • CF) / (TC- B)QG • CT) 1• 1.D6 • 100

5127194 IeNion Iecels and lea Than VaNrs an ddermined hmn Rocn3ure IA-50B-002.

T{mB .....,:._ ..

B00 v RESULTS v

.4IPHA TOTAL in pQ/L (AVERAGE) - 7.44E-03
DEfEC110N

__ HA TOTAL in pCi/mL (ACEP,AGE) - 7.44E•06 IEt'd

2-34E-07
pCi/mL

.F7ATTVE [YH7NTfiNG FP.RDR

:'75



TOTAL ALPHA ANALYSIS - FUSION

WHGSD-WM-DP-079, REV. 0

l3/z ^fa^7-,SS^^ I

LC[ifil, . ..; ot 0126li5r( tt 17:10:17
Cit 113 2-itcl trct L1gl,t tif. :.2'c'.2
Lt ,1t tizt : 10 it Dilnioc

- ^^
//v Stt;iti[211 C;;;til
^o

1:51
.......... - O.E. c 7.32 {:-(3 cCi/1 ,̂'se
JJ

St:>]f $ L-'L'li C;.i i 2

i:ii

('.Y3f

BESTAMAlf.ADLE COPY

r '276



7-X

srrui No

r
samoke Pow DUe Trrne Issued Prwrny

K 219.-6625 C-111 5-16-94 13:33 20

Dele,mmauon Memoe sunano Re,en u nns Cne'pe Code Rmons

AT LA-506-101 uCi/G Rec N4C3B 0

sempie sae
Cvsicmn ID

O ELANK

RemM•5 Ca21110LOnl Rl,c11,

COUNT AS uCI/L
USE 13>14,15 OR 16

^ I^^^ it( t W^^ k-

OUT FOR R ERUfJ

AnHysI -1 Aru, W-F

MiLz

Analyst.] Ane^yti-a Ana^ysl-S

Nrs HIS HIS HIS MIs

Daie T,me ComPieieE LsD

AT: LA-508-101 (D-0) SOLIDS sLK

EhLIDP. RIMBER 13

LK ®Sm 1, 2, or 5 (14) 2

. OFk 1.i61 ... .IDTAL mDxrs (7c) s

500 LT7 7WE in MN'C7kS 30

%laf p7B f ..:^: '` AQ;GPAPM19 in m (BKG) 0.6

AWILE SEE in mL ( SS) 0.025

1•6YY'TiDt'15 ^:.. ]UR70!7 FACIOR (DFJ 1

IGtSI' GRA45 of S9U05'/ll[fR (D eN 3.296

9
I

m

^o

REPLICATE

30

OLID Rmii (Sicaple Ilel<)a5 Approy nale U

.10E-0

Ae) Y.^e/

5am ^ - V^-IF,AnoN m pO/e 12 1.10E-02

215-6625 7G p0/1. in DIGFS7 9JLCnON = < 3.6214E-02

JnsEeument Code s! ::s
(Semva Fount Rete) _ (1C / LT ) - BBG

77^ifa1 I 141 mrAL p!7/E = tR • Ioooml,% ' DF' /( kFF • s D S/1. • 222000Ddpm/p0 )

LEW I6 ' CuwLLDE f}ror = I(1Le 3qiRrt RmL N TC + 6I0; • . L7 ) ICl) 0

IeclioD 1eNS md ls Than 7opID are delermined from Pmrndurt Ur50B-002.

9lYtlA1UlAL IL U/ )AVCA(AIiC) - < l.lVtrU2 UClU7lUn
Im

LESS Than Value was Dahrminad from Le.

2.84E-02

RF1A1fiE COllA'IWG ERROR. 113-2% uL5/P

ef 1

^"! /



TOTAL ALPHA ANALYSIS - FUSION

WHGSD-WM-DP-079, REV. 0

i3^y • ,^a19 - 4^b7s
;o ^ fG i'rf:^.; i tc (E.iE•1:•ci e: 17:SS:5]

utt 513 i-; ct irst Eiy`.t ea. : .ize'l
S![;^k 6af : .Cld ti UiID1iDL : ^

0
Setilt t 6 i;9 6s,s; S 1

9
------------- -

<.^

:.^;le 9 [•.19 K;.nt t 2

---- ------- - P.6 c'1.5t5F-Qi c(iJL t;(.aC i

BEST A^f,4IL^P ILE CO f'1'

f ,^6r/l7



^- y
Seu3i No $emple Po.nl • ^ Dale Time Issusa Prmnty

K 21S.-6I2:1 C-111 5- 4-94 16:38 ^^0
DebrmmaliOn MfmOC SlanCarp Resun U,,nf CnVpt Code Reruns

AT LA-508-101 uCi/G Rec N4C3B 0

SamVie Sae Oavomtr ID

? 6 C^s ^1
qtmer\s Cekulllrons. Resu^ls

COUNT AS uCI/L
USE 13,14,15 OR 16

`OUT FGR ii L'r^UN
Anaiysl - i Analyst]

^..
Aneiysl-3 Analysl - a AnaW315

N

Mr3 Nr3 HIS H,s Wf

Dale Time COmpiele0 LSD n Mpr

^--7-^^a

C

^

'

I

e • Y.newwl wrwem 1

AT: LA-50&101 ( D-0) SOLIDS SISMPLE REPLICATE

:^.:'7::: £!E[fOx N01®Ex 13 13

AMPLE 191 ^E 1. 2, or 5 (16) 2 3

^/1MMk.135t .': ratmvNlS nCl 130 120

30

SZE mmt.

I

0.2322

OLID P.mai or P: (Sam k Rdc) o ' Ie 3.733 3.400

$8(M ^ "6^llxAifOS in ptl/E 8.78E-02 S.ODE-02

218-6725 PG 110 ip DIGEST SJRRION = 2.7678E-01

lnsvunlent Code', '::
.. . A (s.mWe mlm:Rels) = (OC / Ct ) - BEG

Aoe1 ! <.€! ;: al mra ),a/E = Re e l000m,n. e DF e/( tFT e a a D E/L • 222000o6Pm/po )

LEWIS tiee GnmUn{ Fkror = I(ffi Sqlrre xmL of 7C y BRG' L7) / (7C - HE e CI) 1• 1.96 • 100

jbetection it.tls and Ies Than vallra .re aetamiue6 from PSmelme LA-506-002.

____ Q:i9E-02

L2

LEVE

2.64E-02

'.279



TOTAL ALPHA ANALYSIS - FUSION
WHGSD-WM-DP-079, REV. 0

WHC-SD-WM-U:-•+:

/30 Ce;{'.: (k;e:ietio
^

Gi:F_C1 2.0)
?O ti,4:T E: L" E ; oc CE-26-;°P; at ]i: 19:5[,. .-

. ...--

-y^

3o S^;?e t[-uE C^ca f 1

135

3G

- @.4 • 2.EP1;d-"1 cC;^ kl;'a

411E Cc:l; s 2

:2t
-°------- • P.t : Y.ES 5I Pl cC;r cl;'.a

BEST AVAILABLE COPY

:^so



5- 6
Senal No Sample Ponta Date

1

Trme Issued Prmrrly

K 218.-6825 C-111 5- 4-94
1

16:36 20

Dnerm^n,lmn MeIhoESunoarC Result Unns cn,rpe CoEe Rer^ns

AT LA-508-101 uCi/G Rec N4C3B 0
SamPle Sue Cuslemer ID

? a C59 Sin
Remsrss CaRUUlmns. Resuns

CU'JNT AS uCI/L
USE 13,14,15 OR 16

IP

pw

^

V

V 1^

OUT FOR RIERJir
An,1ys1 -1 Anaiysl-2 Ana1ys1-3 Analyst., Antly115

^-
i

Mrs Nry W{ N,{ Ns

Dal! . Time CompieleG L,G iM9r A

9S- 7-9
r V , wsem-pw I«,o-eal

AT: LA-508-101 (D-0) SOLIDS saMPLt

777 `:: E1fLNRAC^FB 11 13

uo 6E Sm 1 . 2. v 5 (LLSi 2

0.6

Î
I 4

j ^
' G

b
Vm
^
^

^

REPLICATE

13

2

119

30

0.6

0.025

1

L •: Ei 71lGtriR ' :.:. ?...'illlFl®,LT FAL'IDR (61FI tl 0.2322 0.2322 p

IG UIGLII YJ1A]NY = 1. /299t-ul

M
^'
m

stmment

Smple D» Wts) c C ) - BRG

aA mt^. va/E = w• 1000m(,^. • DF ( th a• n EA. • 2220000apm/pa )

LEWIS llR CnlIDtiu( t}ror = I(IDe Sqwrt RmL pf iC i BftG CI) /(iC - B86 • L7) t' I.B6 • loo

ctim lertls tnE Is Than valpss an delermim6 Om Promlure u-508-002.

in p Ci/g (AVER4GE) - 8.17E-02 DEfEC110N

IEVE[r

2.80E-02

r :I:^1



TOTAL ALPHA ANALYSIS - FUSION

WHC-SD-WM-DP-079, REV. 0
13/z

/\^/a - (/^^^
3o I^ &6;T.S, ^¢: f5-26-I@:( tt ii:12:;5

tt F,3 2-i ct ttut k;,a t`}.
Su;it ti:e : .GiS tl Das:;c: 1

6u;;t i E-21E Gz.M i 1

i28
° 6.6 c 2.5(2f-Ol tl,a

St:;]t e 1-21E enat c 2

1;9

--------- - ('-E : 2.Ei:4[-(: cC'-!i tlp'-tI,

BEST AVAfi..ADLE COPY

r- ^ZS?



\V
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHGSD-WM-DP-079, REV, 0
ANALYTICAL BATCH

Prep:
)Oh

Instrument: ^n/G389D Procedure/ Rev: LkJ
4
U-^ZJ ^- U

Technologist: }^Q us Date: /Z

Starting Time; G-LQ 5 Temperature

Ending Time: U3 ^ Chemist: ^IP aactie(o 3

Comments:

Description Lab ID Description Lab ID

1 L LS 1 11

2 l31 k K21 U, 663 12
3 SPrnoIP }t'L11 , b13U 13

4 LELOK'l,ll, 14
5

-
15

6 16

7 17

8 18

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

L^lc s o5a^i

A-8000-881 I0I42:



WV

ANALYTICAL BATCH SUMMARY SHEET ^yyM_pp-079,
METHOD: DATE START:

LA-548-121 13 JULY 1994
PREPARED BY: E COMPLETE:

P. P. Bachelor

DAT

13 JULY 1994

UNITS: uCUG
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 % CT ER
STD K209-5530 CO-00 2.22E+01 6.8

CS-134 1.54E+01 7.3
CS-137 2.41E+01

m

9.2

BLANK K210-0630 CS-137 <5.51E-01

SAMPLE K211:6730 CS-137 8.85E+01 8.30E*01 2.15 , 2.26
K211-0830

NARRATIVE: ^NO SPECIAL PROBLEM
1 ieT eoerinr oonoi e ueniAOier innIe eno TuJ e onTru-..._. _. ^_.. ._ . ..___^..._... _......_.._ . _.. ...._ _... _...

The results for the standard are in uCi/L.

IEV. 0

7 :284



PLACE ANALYTIGAL CARD IN BO%BELOW-DO NOT WRRE IN SPACE

70

IQ
^

b
m

^
<
O

D.J.

- - SlOb-0Et IR 1o S]I- i

Senal Nu - Sample P_mnl Dale Time INUeO Puorny

^.. _

Dele^mmmm^ Metnca Suneera Result Unns Dnuqe Code Rerum

Sample S^t< Customer ID

RemalFS CHC,^Utrons Results

.•TL; •A=
h

,. Sts - ``*_ ^ _^ 94 .1 l,

:? 'JI LG(P2C`.
F'.=:•.;'.? ^}^. RrC 3{lt

`^O5

• Anal .2 Analysl - J Analysl-a Analyst -5^

^ J^
I

Mr5 Mre Mr3 Mrf M^f

Time Donplelltl nn My,LAIC.U

h^ )^R n315

IA/E' (RD/Ea / ("

PREPARATION Of SAMPLE MOUNTS FOR GAMMA ENERGY ANALYSIS: LA6t512110-0)

STANDARD

E209-S 530

::: ANALy1E /l D/4

ERR

NIA

5157 2e.0RD0 ERR

'a OSO ]2.sTp0 ERR

5 ERR

.;1F ERR

ERR

- ERR

ERR
.

ERR

ERR

ERR

ERR

ERR

ERR

ERR

ERR

ERF

ERR

ERR

ERR

^28J



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRRE IN SPACE

a GSD-WM P 7 REV 0

I Q

ŝ

v
b

0

HIS HIS Mrs His

Y-6a0D-06r IR.10671

PREPARATION OF SAMPLE MOUNTS FOR GAMMA

BLANR

ENERGY ANALYSI S: LA-6aB-1]1 I0

N!A

-01

A'JLM 4!L

S13] < 1.6000 5.51E-Ot

0. 00E.00

0.00E.00

p

O.OOE.00

O.OOE.00

-

0.00E00

t^,, 0.00E. 00

B!??!u . 0.00E.00

O.OOE.00

..._... R:_._..4.: 0.00[:00

2.8036 0.00E.00

O.GOE.00

O.00E+00

O.00E.00

O.OOE.0C

0.00E:00

0.00E:0o

o.00E.0o

0.00E.00

va/6 = (W/4 ! WU

BEST AVAILABLE COPY

Seual No SamDle Poinl Date Time Issu66 PnOnly

i:-ia 4-:5 -.4 14:5.̀, 25
Dele^m.naeon Me moO Slen0a^0 Result Unn s CnLqe COOe Ruuns

:Lh uCi/G Fi^c Td :CSB G
SamPN Site C usrom er ID

. UMt rAPYp ,
Rema ^ts Ca^atlibons ResuNs

i.:=>:YZ1 AS uCI /L
L.,:=,L,h Yr;It^:UUl

CS 137 <
f^ S SI ^^:/^

^.9o3tos^^

A ^ 1

^
An s 7 Analyfl - 3 Anaryil - a Analysl ^ S

;/
Mrs

T l

Co_

I!E LID Unil Mflr^ ^^^

y

^ :z^s



PLACE ANALYTICAL CARD IN BO%lELOW-DO NOT WRITE IN SPACE

a7// WHC-SD-WM-DP-079, REV. 0

Sample Sae Cuslomer ID

<

An/^ysi a Annyai

HIS M^3 M^5 M ,y M,f

5..6eoo.D61 R.tDeni

-PRE4AAAT h'rvN OF SAMPLE MIC UA^S `ORbAMMLENE RGV ANeLVS S LA-SaB171 JD-__.

{AMY{F NIA

1 . 5 730 35].OODO B.BSF•DtEE
O.ODE+00

0.f%IE.00

9.3^'00

OODE 00

D.oOE- OD

t1E O.OOEE. 00

O.OOE+GD

O.ODE.00

O.OOE.00

'1 0. .... .. ....._;:.. o.DDE.00

1.Y036 0.CGE+00

O.ODF.00

' ...::. 0.0pE.00

O.D0E.00

0.00E • 00

o.DOE.00

0.00E • 00

O.OOF.DD

C.GOE. 00

Pa[' (I^/a /.^

BEST AVAILABLE COPY

Senu NO Sample Volm Oa^e T.me bsue0 Rro,ny

-E7.`.0 ,-: ^ 14::^7
Dne^mina^^on Aselno0 SunOe^C Rewn Unns Cnnpe Cooe Re^uns

GEA LA-5Y^'-121 Gi/i? hec ;+4C3E i

^)yE^ ^ c': S. 1
CaicuOn oesNe^na^as. ResNis

-Jl;;If n:^ ^"

^ Eo^^
g .8s CS /3

a. /L9o3G a

A .. Ana^ S^ 2 A'^ s^ 5.

a^-sy
Da^e T ^n^e Co^^pelea

6^^ 1 ^3J

a87



PLACE ANAIVTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WFIFSD-WM•DP•079, REVF 0

4 (.i-J

S

I ^
['7

T

m

-6600.06r IR.10^631

PREPARATION OR SAMPLE MO

1

UN

1

TS FOR GAMMA

SAMPLE

ENERGY ANALYSI

z

S: LM54B121 ID

DUPUCATE

-01

LDUNR46 1WY(i Dd IlOf

.:AiiiTNV:::•::: ANLLriE D,M1 /5 < /L D/G ElNIR3 D RRl

211-6830 513) 2a3.0GGC B.30E•0t ERR ERR NA

O.OOE.00 ERR ERR NA

3618 ^O.OOE•00 ERR ERR ERR

RwBn: 0.00E.00 ERR ERR ERR

O.DDE^00 ERR ERR ERR

0.00E.00 ERR ERR ERR

dEYERS 0.00F•00 ERR ERR ERR

O.OOE.00 ERR ERR ERR

6R7IM C.GGE.DO ERR ERR ERR

0.00E•DO ERR ERR ERR

_'._... IL".,......£ 0.0OE•00 ERR ERR ERR

L O.DOE•00 ERR ERR ERR

O.OOE•0G ERR ERR ERR

`OLW"s S OAOE•00 ERR ERR ERR

O.OOE.00 ERR ERR ERR

O.OGE • 00 ERR ERR ERR

OADE.DO ERR ERR ERR

O.DDE.DO ERR ERR ERR

D.DOE•00 EMR ERR ERR

0.D0E • 00 ERR ERR ERR

.CfP.ACE (pQ^[) = (St1ffiE + DOPfS

Gti

J4.'1 / 2
"o/`_`"^'/``^ BESTAVAILABLE COPY

Serql NO Sam01e PorM Dale Trme Issued Prioriry

^r ^.'J.1.-trf^Jl) C-1S1 Y l^ . ^r7 Gti
DeiermmanOn _Mel^otl S^antlar0 Result Unils_ _ GNtDRD006 _ Rerupe

^= Ln uEi-.r•iG-IGl Ul^l/r F^6 C }^ 4CJ^
$imGle $ae

5UM)
CYSlomer ID

C^ss^
RemarMS Calarbl^om. RlsYhs

i

ya.3

a.9 a^al^
3 0 ;,,^^ cs - ^37

An.^ A nalyst pnalysl - 3 Analysi - a Analyst 5

W6 Mrs Mri M rs Mrs

ale

612^ r^l
Time CDmC1e12E

o ,5 I. M r

N

0

RPD = (S,U@IE - DDPllG70 / AVMSf.E • EGo

1
128S



_. . .. ... r;_ ,.. .. . 0..,.
..

i**{,*}'****tii;itti*;t*ti*ti#;iitt*;*i;ii*#iit;i*tttt*i;;ittti#***ti;i#ti#*;;tt*t

i 222-S Laboratory Counting Room 27-JUN-1994 09:13:28.14 *
;tf;#*ti*;t;#;ii*ti*tti*iikt**t*tt*ti#itk#ti*t#*ttitttttt*#;tit;;t*;#*t*#itiiii*

»»»»» SAMPLE INFORMATION ««««<C
Sample ID: R209-5530
Sample Size: 1.00000E-03 LI
Dilution Factor: 2.00000E+01
Conversion LI to LI: 1.00000E+00

»»»»» COUNT INFORMATION «««««
Detector ID: GEA2
File Number: NI3AF:1.cnf
Geometry: 42
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:00.99 sec

»»»»» ANALYSIS INFORMATION «««««

Removed by:

date: 4_ z -? - s ^f_

WHC-SD-WM-DP-079, REV. 0

Sample Count Time: 27-JUN-1994 05:17:51.62
Decayed to: 27-JUN-1994 05:17:51.62
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: *te

_
777
._._.._..

)IT
.... nwT rnnAmTrol TNFf1AMLTT(_1N «««««JI// l.na^anna

Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61
*ik#*#**##k##k#*kktk#t*#t***#;iittttt##;t#tt*#t**#*ti*iitti*kii*kiik#***#ti##ttt

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 563.58 104 2.36 1127.21 1118 17 50.5 CS-134 25.6
0 569.50 108 1.01 1139.06 1135 10 33.9 CS-134 14.7
3 604.93 665 1.55 1209.90 1205 23 8.3 2.45E+00 CS-134 15.0
0 661.89* 866 1.51 1323.80 1316 17 9.2 CS-137 24.1
0 797.01 540 1.65 1594.00 1586 42 17.9 CS-134 17.5
0 1173.38 589 1.80 2346.81 2341 16 9.3 CO-60 23.1
0 1332.64 488 1.96 2665.43 2656 20 9.8 CO-60 21.3

f :a:F19



Su^uiary of Nuclide Activity Page : 2
Sample ID : K209-5530 Acquisition date : 27-JUN-1994 05:17:51

Total number of lines in spectrum 7 WHC-SD-WM-DP-079, REV. 0
Number of unidentified lines 0
Number of lines tentatively identified by NID 7 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide 81ife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
CO-60 1925.30D 1.000 2.217E+01 2.217E+01 0.150E+01 6.77
CS-134 753.10D 1.000 1.536E+01 1.536E+01 0.113E+01 7.33
CS-137 11020.OOD 1.000 2.409E+01

---------
2.409E+01
---------

0.220E+01 9.15

Total Activity : 6.162E+01 6.162E+01

Grand Total Activity : 6.162E+01

Flags: "K" - Keyline not found
"E" - Manually edited

6.162E+01

"M" - Manually accepted
"A" - Nuclide specific abn. limit

:ti90



Minimur Detectable Activity Report
Sample ID : K209-5530

Bckgnd Energy
Sum (keV)

NA-22
NA-24
K-40
CR-51
vr.f-Gd.^... ^
FE-59
ZN-65
SE-75
SR-85
Y-88
NB-95
ZR-95
RU-103
RURH-106
SN-113
SB-125
1-131
BA-133
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU-155
TL-208
BI-212
PB-212
RA-224
RA-226
TH-228
U-235
NP-237
PU-239
AM-241
PU-241
AM-243

10.
10.

116.
149.
40.
53.
29.

147.
101.

1.
45.
58.
80.
67.

105.
116.
106.
115.
73.
6.

154.
9.

10.
174.
96.
40.

183.
180.
172.
165.
155.
144.
156.
132.
1015.

156.

1274.55
1368.53
1460.75
320.09
834.83
1099.25
1115.55
264.66
513.99
1836.06
765.79
756.73
497.08
621.93
391.67
427.89
364.48
356.02
537.31
1596.21
133.54

1408.01
1274.51
105.31
583.14
727.27
239.00
240.99
186.10
215.99
143.76
86.50
129.30
59.54

140 . CJ7

74.67

Page 3
Acquisition date : 27-JUN-1994 05:17:51

(uCi%LI) WHC-SD-WM-DP-079, REV. 0

6.1486E-01
6.6708E-01
2.1878E+01
7.3928E+00
8.4928E-01
2.2079E+00
1.8596E+00
1.0956E+00
9. 1610E-01
2.6336E-01
8.4117E-01
1.7286E+00
8.5728E-01
1.7209E+01
1.1263E+00
2.7782E+00
8.5003E-01
1.1353E+00
3.2579E+00
6.2225E-01
8.2840E+00
3.0421E+00
1.7933E+00
2.6225E+00
1.1302E+00
1.2100E+01
1.5692E+00
1.6920E+01
1.5306E+01
2.2469E+01
4.2078E+00
5.4323E+00
7.2822E+03
5.0167E+00
L.l349E+05
1.4529E+00

r i:91



**+*****++********+******+*****+*****#*******#+*****+*******t*************#*f***

* 222-S Laboratory Counting Room 27-JUN-1994 09:04:20.54 *
*++*#*+*+++**++*+***:**+**+++***********+***************+************+***:**+***

»»»»» SAMPLE INFORMATION «««««
Sample ID: R210-6630 Remove by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 2.00000E+01
Conversion LI to LI: 1.00000E+00

»»»»»
Detector ID:
File Number:
Geometry:
Description:

-Count T^., .
Real Time:

COUNT INFORMATION «««««
GEA2
NI3AF:1.cnf
42

v vv:S^:uV.VV Jel:

0 00:50:00.49 sec

date: o- zr:Y

WHGSD-WM-DP-079, REV. 0

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 27-JUN-1994 06:14:33.64
Decayed to: 27-JUN-1994 06:14:33.64
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: MB

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61
#+########****#+#t*##*t*#*tt##***#t###*t**###t**#+###*#++#**+*++****+#*#t+**t*++

Post-NID Peak Search Report
***** No peaks found *****

'^y^



. ., r. r. I... n . .. P... .

Summary of Nuclide Activity Page : 2
Sample ID : K210-6630 Acquisition date : 27-JUN-1994 06:14:33

**** There are no nuclides meeting summary criteria ****

Flags: "K" - Keyline not found "M" - Manually accepted
"E" - Manually edited "A" - Nuclide specific abn. limit

WHGSD-WM-DP-079, REV. 0

;:93



Minimum Detectable Activity Report
Sample ID : K210-6630

Bckgnd Energy
Nuclide Sum (keV)

NA-22
NA-24
K-40
CR-51
MN-54
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
NB-95
ZR-95
RU-103
RURH-106
SN-113
SB-125
1-131
BA-133
CS--134- - ---
CS-137
BA-140
LA-140
CEPR° 144
EU-152
EU-154
EU-155
TL-208
BI-212
PB-212
RA-224
RA-226
TH-228
U-235
NP-237
PU-239
AM-241
PU-241
AM-243

8.
8.

99.
50.
19.
15.
6.

12.
63.
39.
2.

17.
19.
31.
22.
40.
45.
38.
44.
33

153.
32.
4.

6°0.
7.
8.

73.
39.
27.
80.
76.
96.
71.
69.
76.
66.
48.
89.
46.

1274.55
1368.53
1460.75
320.09

---834:83
1099.25
1332.50
1115.55
264.66
513.99

1836.06
765.79
756.73
497.08
621.93
391.67
427.89
364.48
356.02
6V4.70
661.65
537.31
1596.21
133.54

1408.01
1274.51
105.31
583.14
727.27
239.00
240.99
186.10
215.99
143.76
86.50
129.30
59.54
148.57
74.67

Page : 3
Acquisition date : 27-JUN-1994 06:14:33

MDA
( uCi/LI )

WHGSaWM-DP-070, REV,
5.5234E-01
5.7716E-01
2.0205E+01
4.2690E+00
5.8706E-Oi
1.1856E+00
4.9568E-01
1. 1708E+00
7.1551E-01
5.6891E-01
3.7244E-01
5.2029E-01
9.8316E-01
5.3118E-01
9.8988E+00
6.9665E-01
1.7222E+00
5.0957E-01
6.9922E-01
5.9849E-01
1.6015E+00
2. 1429E+00
4.7597E-01
5.5262E+00
2.6828E+00
1.6045E+00
1.7053E+00
7.2139E-01
1.0037E+01
1.0379E+00
1.0999E+01
1.1439E+01
1.4766E+01
2.8158E+00
3.9382E+00
4.7408E+03
3.0339E+00
1.8687E+05
7.9102E-01

ti9.4



. +...
„ . i.. «, _'J..i'

*}}*******i*}#***Rf*##*##*R****f*i***R**#******#t***Rt*f**f*#*##*****ffff*******
+ 22_2_--S_ j,ab9ratoly CDuAting jtopm_ _ _ 2-7_JUN_--l 994 10:04 :37 , 91
##i*Rtf###i##*####f}ff*##*f*ff*f*#f#ii*i#f#}}RRR*##*itt##*RtfR#f#####ii*R}t###tf

»»»»» SAMPLE INFORMATION «««««
Sample ID: K211-6730 Removed
Sample Size: 1.00000E-03 LI
Dilution Factor: 2.00000E+01
Conversion LI to LI: 1.00000E+00

7- Y
»»»»» COUNT INFORMATION «««««

date: G 2 /

Detector ID: GEA2
File Number: dka300: [spec.GEA2]2g2711.cnf
Geometry: 42 {IyHGSO WM DP-079, REV.O
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:03.05 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 27-JUN-1994 09:14:01.00
Decayed to: 27-JUN-1994 09:14:01.00
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: MB

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61

t4t#*#tfRf*!f*#####t#*t*****##i#ii**#*#***#i***i******ti#*#*t***##***RR*#*#ttt*f

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err

0 86.57 327 0.94 173.62 171 8 48.1

0 105.54 355 1.24 211.52 207 9 47.5
0 123.01 533 1.01 246.44 241 10 32.8
0 661.84* 9217 1.48 1323.70 1317 14 2.2
0 723.34 76 1.07 1446.69 1441 12 41.1
0 873.04 54 0.81 1746.06 1740 11 44.7
0 996.45 33 1.42 1992.90 1989 11 68.6
0 1004.90 74 1.18 2009.80 2003 14 38.0
0 1274.45 110 1.66 2549.02 2542 14 20.4

Fit Nuclides Activity
uCi/LI

31.9
EU-155 12.2
EU-155 15.2
EU-154 10.9
CS-137 256.
EU-154 9.70
EU-154 13.3
EU-154 10.7
EU-154 14.2
EU-154 13.4
-A-3'f 4.60
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Summary of Nuclide Activity Page • 2
Sample ID : K211-6730 Acquisition date : 27-JUN-1994 09:14:01

Total number of lines in spectrum 9 WHC-SD-WM-DP-079 REV. 0
Number of unidentified lines 0

,
Number of lines tentatively identified by NID 9 100.00%

N»clide Type :

Nuclide Hlife
*+A-22 95o enn

CS-137 11020.00D
EU-154 3138.00D
EU-155 1710.OOD

Wtd Mean Wtd Mean
Uncorrected Decay Corr

Decay uCi/LI uCi/LI
1-000 4.601E+00 4.601E+00
1.000 2.565E+02 2.565E+02
1.000 1.134E+01 1.134E+01
1.000 1.519E+01 1.519E+01

---------
---------

Total Activity : 3.195E+02 3.195E+02

Grand Total Activity : 3.195E+02 3.195E+02

Decay Corr
2-Sigma Error

940F+nn-
0.055E+02
0.212E+01
0.721E+01
1.536Ea 1

2-Sigma
%Error Flags
20.4 lfvmW.o
2.15

18.67
Al 4 8 ^rvpA
^.fJfu^oVJ

Flags: "K" - Keyline not found "M" - Manually accepted
"E" - Manually edited "A" - Nuclide specific abn. limit

L.7V



Minimum Detectable Activity Report
Satapie'iD : K211-6730

Bckgnd Energy
Nuclide Sum (keV)

NA-24
K-40
CR-51
MN-54
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-8$ ---
NB-95
ZR-95
RU-103
RURH-106
SN-113
SB-125
1-131
BA-133
CS-134
BA-140
LA-140
CEPR-144
EU-152
TL-208
BI-212
PB-212
RA-224
RA-226
TH-228
U-235
PU-239
AM-241
PU-241
AM-243

14.
104.
412.
36.
20.
10.
18.

539.
255.

2.
38.
41.

248.
110.
356.
406.
360.
384.
125.
188.

9.
1276.

10.
145.
50.

652.
669.
887.
712.

1184.
130B.
1295.
1117.
1434.

1368.53
1460.75
320.09
834.83
1099.25
1332.50
1115.55
264.66
513.99
i836.06
765.79
756.73
497.08
621.93
391.67
427.89
364.48
356.02
604.70
537.31
1596.21
133.54

1408.01
583.14
727.27
239.00
240.99
186.10
215.99
143.76
129.30
59.54
148.57
74.67

Page : 3
Acquisition date : 29-3tiN-1994 0'3:14:01

(uCi/LI ) WHC•6D•WM•DP-079, REV. 0
7.8860E-01
2.0751E+01
1.2279E+01
8.0974E-01
1.3668E+00
6.5144E-01
1.4405E+00
2.0996E+00
1.4581E+00
3.6748E-01
7.6522E-01
1.4517E+00
1.5067E+00
2.2084E+01
2.0751E+00
5.1957E+00
1.5678E+00
2.0757E+00
1. 1707E+00
5.2271E+00
7.3066E-01
2.3874E+01
3.2274E+00
1.3904E+00
1.3525E+01
2.9572E+00
3.2647E+01
3.4746E+01
4.6623E+01
1.1631E+01
2. 1118E+04
1.5736E+01
6.6047E+05
4.4109E+00
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t******#**#^ ^#f*t**##f*#*ff####fff***t**t#tt#f#**tt#f*****#**########*#****t**t*

* 222-S Laboratory Counting Room 27-JUN-1994 11:07:39.76 *
fftf#f##fff*t*tttf#*t#t##t#t######tfff#f#*tt*tttf*t!t#t#ftttttt!*lttttttf##**t#t

»»»»» SAMPLE INFORMATION «««««
Sample ID: R211-6830 Removedby:
Sample Size: 1.00000E-03 LI
Dilution Factor: 2.00000E+01 r...-
Conversion LI to LI: 1.00000E+00

»»»»» COUNT INFORMATION «««««
date: G-z 7- 4 j/

Detector ID: GEA2
File Number: dka300:[spec.GEA2]2g2712.cnf
Geometry: 42 WHC-SD-WM-DP-079, REV. 0
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:03.03 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 27-JUN-1994 10:17:02.36
Decayed tos 27-JUN-1994 10:17:02.36
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: MB

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 21-MAR-1994 09:31:55.15
Date of last efficiency calibration: 21-MAR-1994 09:43:42.61

### #####ft#ttt#####ffft#t####f#fff* tt##ffffft####f# **##ff*tt#####**t tff#**ttt**t

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 86.64 225 0.96 173.75 170 8 72.6 =nP-23-7- 22.0
EU-155 8.43

0 105.33 376 1.48 211.10 207 10 48.9 EU-155 16.1
0 123.19 667 1.26 246.81 244 8 21.5 EU-154 13.6
0 661.81* 8735 1.51 1323.64 1315 18 2.3 CS-137 243.
0 723.43 106 1.06 1446.87 1441 12 28.4 EU-154 13.5
0 873.47 51 1.15 1746.92 1741 12 51.3 EU-154 12.6
0 996.09 47 1.24 1992.19 1986 12 46.2 EU-154 15.4
0 1004.96 66 1.69 2009.93 2003 13 40.2 EU-154 12.5
0 1274.68 118 1.72 2549.49 2541 18 26.3 EU-154 14.4

- - -NA--14- 4.95
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Summary of Nuclide Activity Page : 2
Sample iD : K211-6830 Acquisition date : 27-JUN-1994 10:17:02

Total -number 8€- lines- in -spectrum 9 REV. 0WHGSD-WM-DP-079
Number of unidentified lines 0

,

Number of lines tentatively identified by NID 9 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Elife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
ryE^WS 4/N^9

C5-137 11020.OOD 1.000 2.430E+02 2.430E+02 0.055E+02 2.26
EU-154 3138.OOD 1.000 1.345E+01 1.345E+01 0.193E+01 14.35
EU-155 1710.OOD 1.000 1.608E+01 1.608E+01 0.786E+01 48.88

+ . "rE404 rd+e(9

_________
__ Tgta_7 _Activity e 7_005R+07

_________
7_0Q5R+tl7

Grand Total Activity : 2.995E+02

Flags: "K" ^ Keyline not found
"E" ^ Manually edited

2.995E+02

"M" ^ Manually accepted
~A" ^ Nuclide specific abn. limit
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--- ------Minim-MTi DetClaaDle ACLiV3LY Report
Sample ID : K211-6830

Bckgnd Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 27-JUN-1994 10:17:02

KDA
(uCi/LI) WHC-SD-WM-DP-079, REV. ^

NA-24 6. 1368.53 5.1645E-01
K-40 112. 1460.75 2.1547E+01
CR-51 435. 320.09 1.2630E+01
MN-54 33. 834.83 7.7042E-01
FE-59 19. 1099.25 1.3180E+00
CO-60 12. 1332.50 7.1153E-01
ZN-65 17. 1115.55 1.4273E+00
SE-75 541. 264.66 2.1033E+00
SR-85 238. 513.99 1.4094E+00
Y-88 1. 1836.06 2.6336E-01
r,,,in-o5 44. 765.79 8.2786E-01
ZR-95 56. 756.73 1.6865E+00
RU-103 250. 497.08 1.5112E+00
RURH-106 112. 621.93 2.2268E+01
SN-113 390. 391.67 2.1722E+00
SB-125 378. 427.89 5.0130E+00
1-131 369. 364.48 1.5882E+00
BA-133 369. 356.02 2.0358E+00
CS-134 133. 604.70 1.2060E+00
BA-140 148. 537.31 4.6346E+00
LA-140 7. 1596.21 6.7158E-01
CEPR-144 1293. 133.54 2.4029E+01
EU-152 9. 1408.01 3.0551E+00
TL-208 142. 583.14 1.3760E+00
BI-212 35. 727.27 1.1408E+01
PB-212 669. 239.00 2.9972E+00
RA-224 662. 240.99 3.2488E+01
RA-226 957. 186.10 3.6099E+01
TH-228 748. 215.99 4.7771E+01
U-235 1176. 143.76 1.1593E+01
PU-239 1253. 129.30 2.0669E+04
AM-241 1185. 59.54 1.5055E+01
PU-241 1097. 148.57 6.5461E+05
AM-243 1479. 74.67 4.4802E+00
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ANALYTICAL BATCH SUMMARY SHEET WHIGM-WDP-079 ,
METHOD: . DATE START:

LA-548-121 25 MAY 1994
PREPARED BY: DATE COMPLETE:

P. P. Bachelor 25 MAY 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD K212-5530 CO-60 2.08E+01 98.90 4.4

CS-134 1.53E+01 4.3
CS-137 2.48E+01 98.60 4.9

BLANK K213-5630 CS-137 <2.27E-06 2.27E-06

SAMPLE K214-5730 CS-137 1.67E-04 1.63E-04 1.65E-04 0.02 2.27E-06 25.24
K214-5830 26.38

NARRATIVE: ________I NC SPECIAL PROBLE
1 ICT 40CCIFI(` DDnGI C AIC/VGDIA TnA1C Cno Twc onrnu

The results for the standard are in uCi/L.

aEV. 0

The result for K214-5730 and K214-5830 CS-137 have high uncertainties, which make the values questionable. 49'0-

3c^2
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

3 3^ I

4Y.R l.N•E Rtu" Ur•If Cnup. CoM Ae^unsI

RESOLT ^.cBFD^ ` -'r 9g.9 ceLO

3

K 21F,.-.`63o C-111 4-27-94 10: 7 21

NO Le'tec74z bCx /.Sv^ePes

Y-61S-Df, d.•[_!T

5tr41 No S.^plt G^.nl C.1! Timt 1\fut0 RrrErrl,

R 212.-5`30 C-111 9-27-94 10: 2 21
Dl:Yne.aon

GEA LA-548-121 % fiECOVfiFY 129C^B 0
S.np4 5.1. a.I4rntr ID

STD
Rtn,.'y C..'.'.Cr, R..u¢t

^;;Lx sTDx ?/iB51
' "'9o1 ISTD vAL a. sir

EEwI.'.LTaYSFO/ ^:, PFf; 015. ^] C5i3)

R905 STD

^ ^., ... ^..
S'^ -5 y

5hI<

St•:.: INC SrC4 RD:m D.rt Trm. Inufa Rr.mny

Deo--.•Y.en r.w-:c e,a ...•e Rn.': U•.u Cn.r^. C>Ct Rtvnt

GFA LA-5^B-121 uCi/PiL N4CSB 0
Cusron iD

BLANx
Rf•n.'IS Cb'[.:le' ,:`, Rtf.^:e

CC^t T AS uCl/L
ER Fh :TGl7T ^LA._ It

a.. M., N.. M, M..

'• 1 7 Tm:t Q^4:.0 llt lr-' L'pr

l_I^./^ n i 1 C/^
U^7v „ .S^
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

WHGSD-WM-DP-079, REV. 0

Z y -I ^

CEA LA-E48-121 uCi/19L 1tyC3B 0

COUNT AS vCI/L
LASER FRikiOJT

Y^66P.-Of^ :F C6ii

LA SER FhIl:'puT ^^}t.^m+d

E
Sr-650C..Y^ iF t:-6J^

5t'a' No St-t^t PG^ni Dne T^me Utuee R^wne

K 219.-E.7'o C-111 4-27-94 10:17 21
Gne «...n.cn vve[ 5:net•C Frv_^ U,nt Cr.nyf CoOf Fnu,t

S!-;ie 5^tt Cuvea.e. ID

1r, C58FS

/cCo

/^ - /•47 ` `Y CSi3

jip1 f'!'rt:.F s,!'fv,.5 ^eyvt'..6 ana^vti.5

,J^1:
w.3 «.t « f wq w.!

p

^, z i,q pL5U
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*******'**h****************************************tf****************************

* 222-S Laboratory Counting Room 2-MAY-1994 07:15:54.04 *
********************************************************************************

»»»»» SAMPLE INFORMATION «««««

Sample ID: R212-5530 Removed y:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01
Conversion LI to LI: 1.00000E+00

»»»»» COUNT INFORMATION «««««

dka300:[spec.GEA3]3g3419.cnf
42

date:

WHGSD-WM-DP-079,-RElI. Q
Detector ID:
File Number:
Geometrv:
Description:
Count Time:
Real Time:

0 00:50:00.00 sec
0 00:50:01.69 sec

»»»»» ANALYSIS INFORMATION «««««
Sample rrnint Time: 2-ulAY-1994 06:25:18.44
Decayed to: 2-MAY-1994 06:25:18.44
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ

»»»»» CALIBRATION INFORMATION «««««

Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of--last efficiency-calibrati on: 14-MLR -_O9d 1n^2a^40.20

. . . - _ _ - - . - _ ********#1f1YtTIPfYtlYtli-'ttt}^^}-*-*-}*iY*"*'k"** #i•-i-ir'####-ST-4-###?4i4-#T04####,'rA'-*-###*w.`r 4**********•

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0----563.40 190 1.89 1127.01 -11-22 12 29.7 CS-134 19.0
0 569.26 263 1.28 1138.72 1134 11 22.6 CS-134 14.5
0 604.75 1637 1.51 1209.69 1204 12 5.9 CS-134 15.0
0 661.65* 2191 1.65 1323.47 1317 15 4.9 CS-137 24.8
0 795.81 1203 1.72 1591.79 1584 15 6.9 CS-134 15.9
0 801.51 102 1.52 1603.19 1598 11 41.3 CS-134 13.3
0 1173.06 1355 1.87 2346.38 2340 15 5.9 CO-60 21.4
0 1332.27* 1154 2.00 2664.92 2655 20 6.6 CO-60 20.2

_0__1364t85--- 39 2,57 2730.10 2722 16 32.0

0 1400.70 21 1.71 2801.83 2795 13 67.7
0 1460.44* 19 1.09 2921.36 2914 131 66.4 K-40 3.29

'.305



Summary of Nuclide Activity Page : 2
Sample ID : K21.2-5530 Acquisition date : 2-MAY-1994 06:25:18

Total number of lines in spectrum 11 1NHGSDWM-DP-079, REV.O
Number of unidentified lines 2
Number of lines tentatively identified by NID 9 81.82%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
9A4g8g r/r/fy

CO-60 1925.30D 1.000 2.082E+01 2.082E+01 0.092E+01 4.40
CS-134 753.10D 1.000 1.531E+01 1.531E+01 0.066E+01 4.32
CS-137 11020.OOD 1.000 2.482E+01

----
2.482E+01

-----
0.120E+01 4.85

Total Activity :
-- ---
6.425E+01

--- -
6.425E+01

Grand Total Activity : 6.425E+01

Flags: "K" - Keyline not found
"E" - Manually edited

6.425E+01

"M" ^ Manually accepted
"A" ^ Nuclide specific abn. limit

3n6
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Minimum Detectable Activity Report Page : 3
Sample ID : K212-5530 Acquisition date : 2-MAY-1994 06:25:18

Bckgnd Energy MDA
Nuclide Sum ( kev ) ( uci/LI ) WHGSD-WM-DP-079, REV. 0
BE-7 195. 477.59 4.6007E+00
NA-22 22. 1274.55 3.6945E-01
SC-46 100. 889.23 5.7694E-01
CR-51 241. 320.09 3.8455E+00
MN-54 100. 834.83 5.4757E-01
CO-56 89. 846.76 5.2243E-01
CO-57 247. 122.06 2.7192E-01
CO-58 74. 810.75 4.6189E-01
FE-59 76. 1099.25 1.0682E+00
ZN-65 66. 1115.55 1.1260E+00
SE-75 270. 264.66 6.0434E-01
KR-85 190. 513.99 1.1589E+02
SR-85 190. 513.99 5.0880E-01
Y-88 5. 1836.06 2.3042E-01
Y-91 35. 1204.90 1.4862E+02
NB-94 91. 871.10 5.4118E-01
NB-95 80. 765.79 4.5649E-01
ZR-95 74. 756.73 7.9141E-01
RU-103 167. 497.08 5.0085E-01
RURH-106 94. 621.93 8.3206E+00
AG-108M 210. 433.94 5.0587E-01
CD-109 235. 88.03 8.7878E+00
AG-110M 128. 657.76 5.3230E-01
SN-113 257. 391.67 7.2902E-01
TE-123M 285. 159.00 3.0218E-01
SB-124 1231. 602.73 1.4852E+00
SB-125 223. 427.89 1.5840E+00
TE-125M 210. 35.46 0.0000E+00
1-129 220. 39.60 0.0000E+00
1-131 211. 364.48 4.9516E-01
XE-131M 255. 163.98 1.2771E+01
BA-133 207. 356.02 6.2772E-01
CS-136 89. 818.51 5.0890E-01
CS-138 6. 1435.86 4.3592E-01
CE-139 261. 165.85 3.0830E-01
BA-140 265. 162.67 3.9698E+02
LA-140 3. 1596.20 1.8195E-01
CE-141 312. 145.44 5.3369E-01
CE-144 250. 133.51 2.0729E+00
CEPR-144 251. 133.54 4.1475E+00
EU-152 13. 1408.01 1.4583E+00
EU-154 22. 1274.51 1.0751E+00
EU-155 236. 105.31 1.1558E+00
HF-181 199. 482.20 6.0127E-01
TA-182 231. 67.75 1.4841E+00
HG-203 264. 279.19 4.5022E-01
BI-207 402. 569.70 8.0899E-01
TL-208 154. 583.14 5.7991E-01
PB-210 183. 46.50 0.0000E+00
BI-212 81. 727.27 7.0429E+00
PB-212 315. 239.00 8.3221E-01

3n7



Minimum Detectable Activity Report ( continued) Page : 4
Sample ID : K212-5530 Acquisition date : 2-MAY-1994 06:25:18

Bckgnd Energy MDA yyHGSD WM DP-079, REV. 0NuCii^ sum (keV) (uCi/LI)

BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

180.
271.
310.
306.
113.
320.
238.
271.
250.
82.

244.
312.
236.
313.
80.

242.
271.
224.
212.

609.32
351.92
240.99
186.10
911.07
215.99
86.44
129.08
311.98
1001.03

92.80
143.76
86.50

208.00
984.45
106.12
129.30
59.54
43.60

1.2505E+00
1.6073E+00
9.0288E+00
8.1931E+00
2.1601E+00
1.2596E+01
1.0984E+01
3.5166E+02
1.0765E+00
9.8064E-01
2.9181E+00
2.3566E+00
2.6018E+00
1.5035E+00
2.0382E+00
1. 1128E+00
3.7508E+03
3.1362E+00
0.0000E+00
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**Mttx*^************************************************************************
* 222-S Laboratory Counting Room 2-MAY-1994 09:11:57.30

-----------a*xx-sex^xeesfssees^xssexssxxxssesses*sxssssxxxxxxxxxxxxx*xx*:xxxxxxxxxxxxxxxxx*
»»»»» SAMPLE INFORMATION «««««

Sample ID: R213-5630 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+00
Conversion LI to LI: 1.00000E+00

date: S z 5`
»»»»» COUNT INFORMATION «««««

Detector ID:
File Number: NI3AC:1.enf WHGSD-WM-DP-079, REV. 0
Geometry: 42
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:00.46 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 2-MAY-1994 07:38:29.43
Decayed to: 2-MAY-1994 06:25:18.44
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: MB

» »»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
*****it****************1**********************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 33.24 80 1.54 67.06 63 9 64.1
0 511.40* 2 1.32 1023.01 1016 15*****
0 609.80* 19 1.15 1219.78 1214 13162.2
0 661.49* 2 1.64 1323.15 1317 11***** CS-137 2.266E-03
0 969.64 18 3.95 1939.48 1935 13 84.4
0 1215.31 20 3.03 2430.92 2427 11 65.0
0 1460.73* 5 2.20 2921.95 2916 18670.7 K-40 8.096E-02



Sum:nary ' of Nuclide Activity Page : 2
Sample ID : K213-5630 Acquisition date : 2-MAY-1994 07:38:29

Total number of lines in spectrum 7 WHC-SD-WM-DP-079, REV. 0
Niymhor of unidentified lines 4
Number of lines tentatively identified by NID 3 42.86%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr

Nuclide Hlife Decay uC i/LI uCi/LI
^r-4-0-- --+r.bb'E+ 1 D 1.000 I---^: Q9fr8-^^

--------- ---------
Total Activity : 8.322E-02 8.322E-02

Grand Total Activity : 8.322E-02

Flags: "K" - Keyline not found
"E" - Manually edited

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

8.322E-02

"M" ^ Manually accepted
"A" = Nuclide specific abn. limit

i310
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Minimum Detectable Activity Report Page : 3
Sample ID : K213-5630 Acquisition date : 2-MAY-1994 07:38:29

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/LI) WHCi-SD•WM-DP-079, REV 0

NA-22 11. 1274.55 2.6038E-02
CR-51 39. 320.09 1.5530E-01
MN-54 24. 834.83 2.7111E-02
FE-59 13. 1099.25 4.4597E-02
CO-60 10. 1332.50 2.6300E-02
ZN-65 16. 1115.55 5.5817E-02
SE-75 71. 264.66 3.1078E-02
SR-85 45. 513.99 2.4778E-02
Y-88 4. 1836.06 2.0923E-02
NB-95 17. 765.79 2.0838E-02
ZR-95 24. 756.73 4.5469E-02
RU-103 22. 497.08 1.8053E-02
RURH-106 17. 621.93 3.5682E-01
SN-113 39. 391.67 2.8460E-02
SB-125 24. 427.89 5.2091E-02
1-131 34. 364.48 1.9838E-02
BA-133 41. 356.02 2.7810E-02
CS-134 17. 604.70 1.7635E-02
BA-140 33. 537.31 8.8289E-02
LA-140 2. 1596.21 1.4251E-02
CEPR-144 78. 133.54 2.3127E-01
EU-152 12. 1408.01 1.4054E-01
EU-154 11. 1274.51 7.5633E-02
EU-155 46. 105.31 5.1086E-02
TL-208 44. 583.14 3.1170E-02
BI-212 19. 727.27 3.4426E-01
PB-212 86. 239.00 4.3461E-02
RA-224 74. 240.99 4.4104E-01
RA-226 72. 186.10 3.9631E-01
TH-228 75. 215.99 6.0910E-01
U-235 82. 143.76 1.2090E-01
NP-237 90. 86.50 1.6096E-01
PU-239 79. 129.30 2.0255E+02
AM-241 49. 59.54 1.4741E-01
PU-241 67. 148.57 6.4029E+03
AM-243 68. 74.67 3.7053E-02
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t**#**t+ttttt+#t^tttt*ttt##+*t###*t#f*#+tf*t#+*t##*eft*+*tt*+#fft*f*+f+f#++t*t#*#

* 222-S Laboratory Counting Room 2-MAY-1994 10:04:25.95 *
##f++f#***##t##ft##**t+ff**+**ti+ift#+*ft##f***f*t*#*tft##+****t*4+*tttf*t##f*+#

»»»»» SAMPLE INFORMATION «««««
Sample ID: K214-5730 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+00 ^,E/r1yl^ ^^^
Conversion LI to LI: 1.00000E+00

» »»»» COUNT INFORMATION «««««
date: 5-A - 9Y

Detector ID:
File Number: dka300:[spec.GEA3]3g3422.cnf
Geometry: 42 WHC-SD-WM-DP-079, REV. 0
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:00.47 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 2-MAY-1994 09:13:48.86
Decayed to: 2-MAY-1994 06:25:18.44
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: MB

» »»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
ft+++f+ft+f*+++ff##+f++fftt+++++ff++f*+*fftt+f++fff*+f*+fft#+*t+f*t*f++ff++*+#ft

PoSt-NID Peok Scarch Report

It Energy Area FWHM Channel Left Pw %Err Fit

0 583.93 50 1.13 1168.05 1162 13 43.6
0 661.62* 147 1.48 1323.42 1318 11 25.2
0 1460.59* 9 1.24 2921.66 2915 14344.5

Nuclides Activity
uCi/LI

CS-137 0.167
K-40 0.157

31^.



Summary of Nuclide Activity Page : 2

Sample ID : K214-5730 Acquisition date : 2-MAY-1994 09:13:48

Total number of lines in spectrum 3 WHC-SD-WM-DP-079, REV. 0
::umber of unidentified lines 0
Number of lines tentatively identified by NID 3 100.00%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
iE 40-4 ^^F'ttn + 000 1 566$ 01 1 ccco ni c ooce_n+ _31.1 .4 6 gK4Q29k/L^
CS-137 11020.OOD 1.000 1.667E-01 1.667E-01 0.421E-01 25.24a°j°l^^j

Total Activity : 3.233E-01 3.233E-01

Grand Total Activity : 3.233E-01 3.233E-01

Flags: "K" - Keyline not found "M" - Manually accepted
"E" - Manually edited "A" - Nuclide specific abn. limit

'313



Minimum Detectatle Activity Report
Sample ID : K214-5730

Bckgnd Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 2-MAY-1994 09:13:48

( uCif/LI )
WHC-SD-WM-DP-079, REV. 0

NA-22 B. 1274.55 2.1872E-02
CR-51 51. 320.09 1.7781E-01
MN-54 26. 834.83 2.8000E-02
FE-59 15. 1099.25 4.8131E-02
CO-60 8. 1332.50 2.2719E-02
ZN-65 10. 1115.55 4.3620E-02
SE-75 68. 264.66 3.0298E-02
SR-85 67. 513.99 3.0246E-02
Y-88 3. 1836.06 1.7647E-02
NB-95 17. 765.79 2.0904E-02
ZR-95 16. 756.73 3.6681E-02
RU-103 30. 497.08 2.1396E-02
RURH-106 30. 621.93 4.7143E-01
SN-113 38. 391.67 2.8017E-02
SB-125 43. 427.89 6.9195E-02
1-13-1- --46. - 364-.4-8 2 3466E-02
BA-133 44. 356.02 2.8863E-02
CS-134 36. 604.70 2.5556E-02
BA-140 29. 537.31 8.3596E-02
LA-140 2. 1596.21 1.2955E-02
CEPR-i44 - 133.54 2.2649E-01
EU-152 8. 1408.01 1.1394E-01
EU-154 8. 1274.51 6.3858E-02
EU-155 62. 105.31 5.9387E-02
TL-208 54. 583.14 3.4397E-02
BI-212 19. 727.27 3.3902E-01
PS-212 98. 239.00 4.6323E-02
RA-224 75. 240.99 4.4364E-01
RA-226 101. 186.10 4.7109E-01
TH-228 68. 215.99 5.7909E-01
U-235 86. 143.76 1.2341E-01
NP-237 78. 86.50 1.4963E-01
PU-239 87. 129.30 2.1257E+02
AM-241 44. 59.54 1.3981E-01
PU-241 88. 148.57 7.3285E+03
AM-243 85. 74.67 4.1378E-02
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* 222-S Laboratory Counting Room 2-MAY-1994 12:10:09.10 *
**#t**i4i*****f*****f****f4ff*fR#**!***#*R*#4i**#*if#***f*ff**i*****f*f#R*****t*

»»»»» SAMPLE INFORMATION «««««
Sample ID: K214-5830 Removed

Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+00 ^ //o - - -^
Conversion LI to LI: 1.00000E+00

date: S z
»»»»» COUNT INFORMATION «««««

Detector ID:
File Number: dka300:(spec.GEA3]3g2423.cnf WHC-SD-WM-DP-079,REV.0
Geometry: 42
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:00.49 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 2-MAY-1994 11:19:32.51
Decayed to: 2-MAY-1994 06:25:18.44

Standard Deviations: 2
Analysis Library: LABGEA

Analyst: MB

»»»»» CALIBRATION INFORMATION «««««

Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
i*##*4#ii*ii*iii##***ti*ii*##iitii4iti##**ti*iiitii*i#*R4**ii#4i##ii4iii4i#****f

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 33.16 50 1.01 66.90 64 8 94.9
0 609.90* 1 1.80 1219.99 1213 11*****
0 661.62* 1" 1.36-1323.41 1315 14 26.4 CS-137 0.163
0 1240.35 13 3.90 2481.00 2474 14134.1
0 1460.26* 1 1.87 2921.00 2912 19***** K-40 1.542E-02

^1J



Summary of tyucli8e Activity Page : 2
Sample ID : K214-5830 Acquisition date : 2-MAY-1994 11:19:32

Total number of lines in spectrum 5 WHC-SD-WM-DP-079 REV 0
Number of unidentified lines 3

, .

Number of lines tentatively identified by NID 2 40.00%

Nuclide Type :
wtdMean Wtd Mean
Uncorrected Decay Corr

Nuclide Hlife Decay uCi/LI uCi/LI

CS ]3] ^^ f32nn..^ ^- 64A ^^-O1 363iE-B^

Total Activity : 1.785E-01 1.785E-01

Grand Total Activity : 1.785E-01

Flags: "K" - Keyline not found
- "E" - Manually edited

1.785E-01

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

2K4^'3 s/rlly
n d30F O1 ^tst^̂ °^

"M" - Manually accepted
"A" - Nuclide specific abn. limit

..
31E'i



Minimum Detectable Activity Report
Sample ID : K214-5830

Bckgnd Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 2-MAY-1994 11:19:32

MDA
(uci/LI ) REV. 0

NA-22 17. 1274.55 3.2027E-02
CR-51 60. 320.09 1.9292E-01
MN-54 11. 834.83 1.8490E-02
FE-59 18. 1099.25 5.1939E-02
CO-60 9. --14332.50 2.3938E_02
ZN-65 12. 1115.55 4.8551E-02
SE-75 75. 264.66 3.1974E-02
SR-85 45. 513.99 2.4818E-02
Y-88 0. 1836.06 0.0000E+00
NB-95 20. 765.79 2.2675E-02
ZR-95 20. 756.73 4.0835E-02
RU-103 38. 497.08 2.3828E-02
RURH-106 27. 621.93 4.4562E-01
SN-113 45. 391.67 3.0644E-02
SB-125 39. 427.89 6.6534E-02
1-131 54. 364.48 2.5482E-02
BA-133 46. 356.02 2.9668E-02
CS-134 20. 604.70 1.8891E-02
BA-140 23. 537.31 7.4339E-02
LA-140 3. 1596.21 1.8595E-02
CEPR-144 77. 133.54 2.3032E-01
EU-152 8. 1408.01 1.1515E-01
EU-154 16. 1274.51 9.2575E-02
EU-155 67. 105.31 6.1552E-02
TL-208 49. 583.14 3.2709E-02
BI-212 26. 727.27 4.0217E-01
P3-212 89. 239.00 4.4160E-02
RA-224 73. 240.99 4.3657E-01
RA-226 105. 186.10 4.7944E-01
TH=22"o 85. ---215.99 6,4954E-nl
U-235 82. 143.76 1.2073E-01
NP-237 70. 86.50 1.4144E-01
PU-239 72. 129.30 1.9340E+02
AM-241 54. 59.54 1.5423E-01
PU-241 91. 148.57 7.4613E+03
AM-243 85. 74.67 4.1346E-02
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k
WESTINGHOUSE HANFORD COMPANY I

222-S LABORATORY WD-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH

I ah Seoment Serial No. Customer ID:

Analysis:

Instrument: ""-"T1 l WC38431 Procedure/Rev:LP-S^j -12i ^•0

Technologist: ^Q n^1e Date: LJ.'3at

Starting Time: U` UL) Temperature Or

Ending Time: U^^ U J Chemist: 5C,^Ivj

r, n.^•

Description Lab ID

1 - LmC^ k I` r,ri1

2

3

4

5

6

7

8
9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LY",L^ i3^7e^^1 uT.i

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET ,

METHOD: DATE START:

LA-548-121 25 MAY 1994
PREPARED BY: DATE COMPLETE:

P. P. Bachelor 25 MAY 1994

UNITS: uCi/mL
SPL NAME - SPL 10 ANALYTE ii1 RESULT IF[ AVERAGE RPD% %REC DET LIM % CT ER
STD K215-5530 CO-60 2.09E+01 99.80 4.4

CS-134 1.55E+01 4.3
CS-137 2.50E+01 99.50 4.9

BLANK

SAMPLE K216-5730 CS-137 <2.85E-04

i - i - -^ - i - i i

NARRATIVE: PPB NO SPECIAL PROBLE
LIST SPECIFIC PROBLEMSNARIATIONS FOR THI S BATCH:

The results for the standard are in uCi/L.

IEV. 0

13 19



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

33q;t
5.'m No S.^CI. oo.m Gne r'.r 'u,+c cueny

WOP. STL

'/-30 -9

M.NM.M^ sq[.p.

COUNT AS nCI/L

• - " - M.NRf6} IRq ..L

H 215 .-^5FC 'C-111 4-28-54 11:14 21
FeauPU^n. Ceuye CCN 5em

`GEA LA-548-121 TG RECOVERY N4C3B 0
S...rl. 5.,.

Rm.y} C.I1 .4',} Fe}::.

LX
fi901

: I^ ^ (^ gI 6^ (:TD
S_^ 1CAL

-.ECULT z.SC3Ell. REC °I1,5 /.rrT
FI405
RESULT STŷ VAL } cj _

2.09Y ^ X REC q^j g/•r

.r w.. N.

oa u-. co=;'rN ie uI o.

Se^.l NC 5.nD4 04^n1 Ie

~

Tne1 I...RC .,.C..1}

}: 216. -57:,J C-ili 4-28-94 11:23 21
d'r-^.nn.pn +eC 5:.+eVC Re.++U^A. CM,ye CeCe Mnuna

GEA '9-548-121 uCi/ML N4C3B 0
e.,ue'ne, ID

CSSHCB
Rf^1'.} C.I[^ I."C"} Fef.lll

LASER PRINTOUT
^»Cy t 246

•n.l .,. 1 .^ '.'f In.ly.1^5 .N'y.l. /.NIy.,S

y30 9Y
N,. }... N.

dle I ^..e [mclelN .e o-... qy. / `
a91 ^
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YffYf#**ti#iiti##f#if#f##i#ff*ftit#f#f#f#**f##ft#*t#f#ift**t###tf#####tYtf#ff**Y

* 222-S Laboratory Counting Room 30-APR-1994 07:21:17.12 *
f###f#f#*t!t**tt#f#f##f#ft#i#f##tt*if#f##t*#*f#f###*#fftYf#tt****tYitY#f*****Yf4

»»»»» SAMPLE INFORMATION «««««
Sample ID: K215-5530 Removed by:
Sample S-ze: 1.00000E-03 LI
Dilution Factor: 1.00000E+01 s^----
Conversion LI to LI: 1.00000E+00

date:
»»»»» COUNT INFORMATION <<<<<<<<<<

Detector ID:
File Number: dka300:[spec.GEA3]3g3410.cnf WHGSD•WM-DP-079,REV.O
Geometry: 42
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:01.67 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 30-APR-1994 06:30:39.14
Decayed to: 30-APR-1994 06:30:39.14
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: ALJ

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
******#***************f****#****f*#************##****f*t4****#******f*****#****f*

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 563.35 138 1.25 1126.91 1121 12 42.3 CS-134 13.8
0 569.33 202 1.31 1138.86 1134 11 30.8 CS-134 11.1
0 604.72 1627 1.42 1209.64 1203 15 6.4 CS-134 14.9
0 661.70* 2209 1.41 1323.58 1316 15 4.9 CS-137 25.0
0 673.12 38 1.63 1346.41 1343 11 80.2
4 795.88 1243 1.66 1591.93 1584 35 6.0 1.58E+00 CS-134 16.4
4 802.02 146 2.42 1604.21 1584 35 30.2 CS-134 18.9
0 1173.19 1329 1.99 2346.64 2339 18 6.3 CO-60 21.0
0 1332.41* 1200 1.92 2665.20 2657 16 6.0 CO-60 21.0
0- 1364.48--- -- - 44 1.73 2729.36 2721 14 30.2
0 1460.56* 16 2.25 2921.62 2916 13211.5 K-40 2.86
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Summary of Nuclide Activity Page : 2
Sample ID : K215-5530 Acquisition date : 30-APR-1994 06:30:39

Total number of lines in spectrum 11 WHC-SD-WM-DP-079, REV. 0
Number of unidentified lines 2
Number of lines tentatively identified by NID 9 81.82%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Blife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
eKC6+bs %/ry

C0-60 1925.30D 1.000 2.098E+01 2.098E+01 0.091E+01 4.36
CS-134 753.10D 1.000 1.547E+01 1.547E+01 0.066E+01 4.30
CS-137 11020.OOD 1.000 2.503E+01 2.503E+01 0.123E+01 4.92

Total Activity :
---------
6.434E+01

---------
6.434E+01

_Gr_and_T4ta1_Activity-t ---6.4-34E+01 -6.434-E+01

Flags: "K" - Keyline not found "M" - Manually accepted
"E" - Manually edited "A" - Nuclide specific abn. limit

3titi



,'. ,, ... .-. r^. ^ ,.. .. _ ..

Minimum Detectable Activity Report
Sample ID : K215-5530

Bckgnd Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 30-APR-1994 06:30:39

MDA
(uCi/LI ) WNGSD-WM-DP-079, REV. 0

NA-22 21. 1274.55 3.5808E-01
CR-51 220. 320.09 3.6774E+00
MN-54 79. 834.83 4.8715E-01
FE-59 71. 1099.25 1.0352E+00
ZN-65 65. 1115.55 1.1113E+00
SE-75 259. 264.66 5.9214E-01
SR-85 170. 513.99 4.8051E-01
Y-88 3. 1836.06 1.8096E-01
NB-95 77. 765.79 4.4576E-01
ZR-95 84. 756.73 8.4321E-01
RU-103 167. 497.08 5.0072E-01
RURH-106--- 101.--- 621.93----- -- 8.5967E+00
SN-113 232. 391.67 6.9267E-01
SB-125 213. 427.89 1.5450E+00
1-131 231. 364.48 5.1773E-01
BA-133 215. 356.02 6.4046E-01
BA-140 144. 537.31 1.8480E+00
LA-140 4. 1596.21 1.9735E-01
CEPR-144 262. 133.54 4.2375E+00
EU-152 16. 1408.01 1.6112E+00
EU-154 21. 1274.51 1.0501E+00
EU-155 254. 105.31 1.1995E+00
TT_.-2Q8 135. 583.14 5.4303_F.-O1
81-212 65. 727.27 6.3124E+00
-P-a-212 -327= 239.00 8.4779E-01
RA-224 317. 240.99 9.0990E+00
RA-226 305. 186.10 8.1767E+00
TH-228 337. 215.99 1.2928E+01
U-235 270. 143.76 2.1925E+00
NP-237 226. 86.50 2.5474E+00
PU-239 273. 129.30 3.7634E+03
AM-241 198. 59.54 2.9517E+00
PU-241 273. 148.57 1.2934E+05
AM-243 240. 74.67 6.9482E-01
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++++r+++ta+++++:+}xa}++tt#++++a#++++++ax++++ax++++rxr++t}r++t++++rxtxxr+++xx++rt

f-222-5-%LaboYaic^ Counti.^.g Room 30-APR-1994 08:16:54.56 *
***+*++4a**+!*}}+4+**+}*+++*x#r+**+xrx+**+t}}*++ttrr*+*ar+**t}trrx+r*+*t*xr*itr}

»»»»» SAMPLE INFORMATION «««««
Sample ID: X216-5730
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01
Conversion LI to LI: 1.00000E+00

»»»»» COUNT INFORMATION «««««
Detector ID:
File Number: dka300:[spec.GEA3]3g3411.cnf
Geometry: 42
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:00.47 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 30-APR-1994 07:26:16.19
Decayed to: 30-APR-1994 07:26:16.19
Standard Deviations: 2
Analysis Library: LABGEA
Analyst: ALJ

Removed Jby:

^/^ ti...i- ,,

date : fo- 3 3

WHC-SD-WM-DP-079, REV. 0

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20
#**####*+#####++###+++tt#++#x#++#*x}++}rx++*r+f++x+t+rr++tir++}#++*}++#}+}}}}}##

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 33.37 48 1.47 67.32 64 8 90.3
0 608.98* 10 1.85 1218.16 1213 9242.2
0 661.54* 23 1.58 1323.25 1319 9112.3 CS-137____0.265
G 1460.74* -- -22- 1.70 2921.96 2914 16147.1 K-40 3.80
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Summary of Nuclide Activity Page : 2
Sample iD : K216-5730 Acquisition date : 30-APR-1994 07:26:16

Total number of lines in spectrum 4 WHC-SD-WM-DP-079 REV. 0
Number of unidentified lines 2

,
Number of lines tentatively identified by NID 2 50.00%

Nuclide Type
:ad Mea.-. :Jtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags

'' n ^ n -- -i -i 8 ^4G^3 0119-^. 00 Y.6 54 E. 2.654E"9z 52 :9 61 6 4I ?3^ 3^SS
_________

Total Activity : 4.062E+00

---------

4.062E+00

- Grand Total Activity : 4.062E+00 4.062E+00

Flags: "K" - Keyline not found "M" - Manually accepted
"E" - Manually edited "A" - Nuclide specific abn. limit

,;^^



Minimum Detectable Activity Report
Sample YJ : K216-5730

Bckgnd Energy
Nuclide - Sum (keV)

Page : 3
Acquisition date : 30-APR-1994 07:26:16

MDA
(uCi/LI ) yyHGSD-WM-DP-079, REV

NA-22 12. 1274.55 2.7362E-01
CR-51 51. 320.09 1.7779E+00
1414-54 17. 834.83 2.2856E-01
FE-59 17. 1099.25 5.1077E-01
CO-60 14. 1332.50 3.0326E-01
ZN-65 11. 1115.55 4.6366E-01
SE-75 55. 264.66 2.7362E-01
SR-85 36. 513.99 2.2270E-01
Y-88 3. 1836.06 1.8165E-01
NB-95 16,t 765.79 2.0094E-01
ZR-95 18. 756.73 3.8876E-01
RU-103 23. 497.08 1.8463E-01
RURH-106 24. 621.93 4.2273E+00
SN-113 34 . 391.67 2.6482E-01
SB-125 45. 427.89 7.1405E-01
1-131 49. 364.48 2.3912E-01
BA-133 39. 356.02 2.7094E-01
CS-134 25. 604.70 2.1154E-01
BA-140 26. 537.31 7.8607E-01
LA-140 4. 1596.21 1.8631E-01
CEPR-144 81. 133.54 2.3560E+00
EU-152 5. 1408.01 9.1032E-01
EU-154 12. 1274.51 7.9744E-01
EU-155 93. 105.31 7.2626E-01
TL-208 41. 583.14 2.9870E-01
BI-212 18. 727.27 3.2915E+00
PB-212 84. 239.00 4.2894E-01
RA-224 63. 240.99 4.0463E+00
RA-226 91. 186.10 4.4748E+00
TH-228 75. 215.99 6.0830E+00
U-235 90. 143.76 1.2685E+00
NP-237 58. 86.50 1.2889E+00
PU-239 65. 129.30 1.8416E+03
AM-241 51. 59.54 1.4954E+00
PU-241 73. 148.57 6.6954E+04
AM-243 70. 74.67 3.7572E-01
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WESTINGHOUSE HANFORD COMPANY

727-5 LA$ORATORY_- W-.9D.W^R79, f1EV. V

ANALYTICAL BATCH

Lab Seament Serial No. Customer ID:

Sample Prep:

Instrument: ^WC 58431 Procedure/ Rev: ^// - J^`Fg - d

Technologist: Date: _

Starting Time: Temperature

Ending Time: I13^
Chemist: P8.^:,tif-/or

Comments:

Description Lab ID

1 ^ 5530

2 118 - -7'5D

3 (u8'iD

4 R (o O

5

6

7

8

9

10

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

l39 .l

. ti

A-6000-881 103/971



ANALYTICAL BATCH SUMMARY SHEET -DP079,

METHOD: DATE START:

LA-548-121 16 June 1994
PREPARED BY: DATE COMPLETE:

P. P. Bachelo 16 June 1994

L'NiTJ: u^V
SPL NAME SPL ID ANALYTE RESULT *1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD K217-5530 CO-60 2.19Et01 105.20 2.2

CS-134 1.54E+01 2.4
CS-137 2.85E+01 105.50 2.5

BLANK K21"630 CS-137 c4.01E-02 4.01E-02

SAMPLE K218-0730 CS-137 7.15E-01 7.36E-01 7.25E-01 2.88 4.01E-02 12.33
- --- K218-0830 11.22

NARRATIVE: PPB NO SPECIAL PROBLE
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCf/L.

IEV. 0
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GAMMA ENERGY ANALYSIS - FUSION

WHC-SD-WM-pP-079, REV. 0

3 4-16 ., 35^

I
LA-548-121 % RECOVERY N4C3B 0

Sa.SSOD OSr ra 10 EI

BEST AVAiLASLE COPY

Seryl NO $ampr< ^ornl Data • Time Issulo Vuonty

R 217.-5530 C-ill 5- 4-94 16:36 20

Deierm^nn.cn Memoa StmaarC A<s.n Unna Cnuqe Ccee Aerun3

GEA

Sa^•pk Sae ^

% rOQ

Cuvomer iD

^TD

.^.m,•;a. Cal^rni::sn's ' .^ i r
` I

_-
^ r3Q^ S• sr;;z•.u^

F=J'vl :TU^1L^.S0^2

`17 % R s^+lRESULT2^6 C^o^
R8G5 LTD VAL
RECULT ^„ 19g E*/^d REC / OSiZ^

Ana'ysrl ^_3i_qy AralY1l2 Analyit-J ANly3t - e AMIye1S

^Mr5 Mr3 Nr3 Mr3

Dale TimE DOmplello Lao Un:l Mpr

3:9



Sfual No

H 218 -6730
Sampl< Po^nl

C-111
Dele Time IssulO GnCMy

. :i- 4-94 16:38 20
Devrm,nal^on MelnpO SbnW r0 ReWl Unns Cnarpe CoOe Rerunf
GEA LA-548-121 uCi/G Rec N4C3B 0
Semple S^Ee

'^ Lustomei ID^

E C59 Si
Pema^ss Caicu^aliona ResNls

COpNT AS uCI /L
LASER PRINTCOT

r
Anaiyst l lyst - AnUysl - 3 i4 Analysl 5

^

Mrs Nq HIS

Dne Timf CompleteD Lab Unn Mpr

ry
6a5500-051 W1053i

PREPARATION OF SAMPLE MOUNTS FOR GAMMA

SAMPLE

ENERGV ANAVSS EA'eceaur

NIA

-m

SeiYFNu.. II:ALriE 4rl D

.218-E730 5-137 2,3570 7.1SE-01

yRM' ', 0.00E+00

3501 O.00E+00

RopN^, 5 G.OOE+00

O.ODE+00

JAb O.DOE+00

OATHiGHT 0.00E+00

oaoe;.jj . 0.0DE.00

5l31194 0.p0E. 00

0.00E • 00

O.DDE+00

3.2Y8 O.ODE+00

O.DDE+DO

..15^ O.ODE+0D

O.00E+00

D.00E+D0

0.00E+Do

O.DDE+oO

0.00E+D0

O.DOE+00

PWt=(pD(U/(" .

*C-SD-WM-DP-079, REV. 0

.330



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3If/ WHC-SD-WM-DP-079, REV.O

K 218.-e83o c-ill 5- 9-94 16: 38 20

I

631

PREPARATION Of SAMPLE MO UNTS FOR GAMMA

SAMPLE

ENERGY ANALYSI S: LA-546-121 10-

DUPLICATE

01

^ pl6 R0. p^4

S-197 2.3570 7. 15E-01 3 <5]C 7.36E-01

, i

^E

0.00F•Op 0.0GE.00

50t3 0.p0E.DD 0.00E.00

as^idii3se. ^' - 0 DDE. pe - 0 00E• OD

o.00E.00 O.OOE.00

O.GOE•00 G.00E.00

MOATRIGHT C. 00E.00

O.OGE.00 0.00E.00

0.00E•00 O.GGE.0G

0.00E.00 0.00E•D0

y: O.OOE.00 0.O0E•00

3.2BB O.OOF.op G.00E•00

0.00E.00 0.00E.00

0.00E • 00 O.OGE. 00

3.]404 0.00E.00 0.00E.00

_ 0.00E.0C 0.00E.00

O.DOE.00 O.OOE.00

O.OOE.OG O.OOE.00

0.00E.00 C.00E.00

O.OOFOC 0.00E.00

Sem1 NO Slmpie Po-nr One Lme bsVeO rOyPuO

DeR^nnnaboo Me1n005rana^0 Resun Unns CMrpe OoOe Ruons

GEA LA-548-12 1 uCi/G Re0 N4C3B U
San`p^e Sve Cosiomer ID

' t c^o e-^`-- C5 s ti 1
Rema^as Ca^<^rurwna Resuns

u.r.I^L
T.<. oS`r. P : I Rir^^^T

E-l
G^7, 3

A•.a sl 1 ryst 2 Anaiysr ^ 3 4na^ysr ^ 4 Anaiysl - 5

H^S Hr5 His His H^F

Dare T^nre Cornpie:e6 LaE Unn MOr

^-9 ^r
660D0E^ R. 1cs.

WE' (V^ / (0)

er hNR 1.1- hawie . DNPISrNRr'1 / 9
•.u-oWWV-\+^^ -

ppD c Cy1D'/E - DOPIICJTE) / 1aEAA6E • J DO

OzA9V.L aVFP.UE

EEEU P. z D21 EPO ( q

]5E-0t 2B

E • 00

DE•00

ERR

ERR

DE.DO

0E.00

ERR

ERR

0F•00

0E.0C

ERR

ERR

0E•00

0E.C C

0E.00

ERR

ERR

ERR

OE.DO [RF

0E.OC ERR

0E.00 ERR

0F.0G ERR

0E.G0 ERR

OE.00 ERR

OE.00 ERR

0E.00 ERR

0E.D0 ERR

0E•000 ERH
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- -- REV. 0WHC-SD-WM-DP-079
.

,

^1
U

K 219. -6630 C-111 ^-16-94 ]3:33 20

ULASER YFi?: JT

5a^69D0-06r IR-106L

PRePARATION UF SAMPLf MOUNiS FOR GAMMA

6AN

ENERGY ANALY5I6: LA31B- 121 I0

N/A

-01

: N AtiLLttE POA /LPoo

219-6630 5I137 < 0.1323 l.o1E^C2

0.40E+0C

D.DDE.00

P

O.ODE. 00

O.ODE.00

0.0oE.0o

0.ODE.00

O.DOE • DO

D.DDE.00

O.OOE.00

3.208 •

O.DOE.00

O.OOE.00

O.ODE.00

O.OOE.00

O.DOE. GD

O.o0E.0D

D.00E.00

O.C0E.00

CD

OOOE00

1^E=^p0^/ "

erql No 5ampre PolnI Data Trrry N{V!6 Fnprrty

De^erm^nuron MetADO S^anoar0 RcsWt Umis Cnupe CoGe Rerans

GEA -548-121LA uCi/G Rec N4C3B 0

mptr S^s5a Cmwmer ID

? BLA1dK

Remnss Dakrdaeons esulis

Coor:T A ^ u /L

rLL
Ane^ysl - 1 y $ l - Analysl ^ 3 Anarytl - a Arorysi 5-

H'b HIS HIS HIS HIS

Dtle Time ComO^eleE Lab Um^ Myr

5 r-925 ^
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«t*##««#xt^+*+« t«x*««*«t*+*t**xt*#*«r#«**+*+x«*x+x*+x«xt+##«*t*x#+*txxtt**#txx+

* 222-S Laboratory Counting Room 31-MAY-1994 19:04:11.73 *
####*#x#«####*i**#x##«****###***#**t##«#**#*x##t#t**#+####*##*#*##**#**#****###x

»»»»» SAMPLE INFORMATION «««««
Sample ID: K-217 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01 ow.J
Conversion LI to LI: 1.00000E+00

date:
»»»»»

Detector ID:
File Number:
Geometry: 41
Description:
Count Time: 0-00:50:00.00 sec
Real Time: 0 00:50:06.59 sec

COUNT INFORMATION «««««
GEA4
dka300:[spec.GEA4]4g4346.cnf WHC-SD-WM-DP-079, REV. 0

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 31-MAY-1994 18:13:20.29
Decayed to: 31-MAY-1994 18:13: 20.29
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

» »»»» CALIBRATION INFORMATION « ««««
Date of last energy calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88
#xx**+++x+++xx««#xx*t*+«xxtx+t++«x#r«x*ttt+*++*x«+« x#«xxx«««xtx«««#« x*x*+t+t*+++

Post-NID Peak Search Report

it Enerav Area FWHM Channel Left Pw %Err - Fit Nuclides Activity
uCi/LI

0 351.79* 0 1.35 703.51 700 8*****
0 475.37 153 1.25 950.65 947 9 68.9
0 563.09 527 1.42 1126.09 1119 13 23.5 CS-134 14.9
0 569.18 879 1.32 1138.26 1133 11 13.5 CS-134 13.6
0 604.56 5989 1.42 1209.02 1201 14 3.2 CS-134 15.1
0 609.26* 23 1.53 1218.42 1215 8347.2
0 661.50* 8615 1.47 1322.91 1316. 14 2.5 CS-137 26.5
0 795.69 4357 1.56 1591.28 1583 16 3.8 CS-134 16.2
0 801.78 428 1.67 1603.47 1599 12 20.8 CS-134 15.7
0 911.39* 77 1.47 1822.69 1819 10103.7
t ^

-
. ' >̂ ^5-V 1^/.U

4^'3-
D/ -3.7 L̂

-^o4cnc
/ La U.v.a

oaon
Laa7 16- -3.2a CO=f0 21.9

0 1332.28 4543 1.87 2664.56 2656 18 3.1 CO-60 21.8
0 1364.91 102 1.93 2729.83 2724 14 35.2
0 1400.52 54 1.11 2801.06 2796 10 46.5
0 1460.51* 29 1.84 2921.06 2911 20271.0 K-40 1.40
0 1592.04 14 1.44 3184.16 3182 8 93.8
0 1763.63 45 1.02 3527.42 3519 21 78.8
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Summary of &, lide Activity Page : 2
Sample ID ': K-217 Acquisition date : 31-MAY-1994 18:13:20

Total number of lines in spectrum 17 yy{IC-gp.WM.DP-079 REV 0
Number of unidentified lines 4

, .
Number of lines tentatively identified by NID 13 76.47%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Elife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
Aty qs6 N//fy

CO-60 1925.30D 1.000 2.188E+01 2.188E+01 0.049E+01 2.24
CS-134 753.10D 1.000 1.543E+01 1.543E+01 0.037E+01 2.38
CS-137 11020.OOD 1.000 2.647E+01 2.647E+01 0.067E+01 2.51

---------
T^t&1 AutiVity : 6.518E+01

---------
6.518E+01

Grand Total Activity : 6.518E+01

Flags: "K" ^ Keyline not found
"E" ^ Manually edited

6.518E+01

"M" - Manually accepted
"A" - Nuclide specific abn. limit

,334



Minimum Detectnble Activity Report
Sample ID : R-217

BckgnA- Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 31-MAY-1994 18:13:20

MDA
(uCi/LI) WHC-SD-WM-DP-079, REV. 0

BE-7 733. 477.59 2.5263E+00
NA-22 62. 1274.55 1.7056E-01
NA-24 63. 1368.53 1.8417E-01
SC-46 350. 889.23 3.1111E-01
CR-51 864. 320.09 1.9855E+00
MN-54 288. 834.83 2.6442E-01
CO-56 318. 846.76 2.8178E-01
CO-57 810. 122.06 1.3437E-01
CO-58 293. 810.75 2.5931E-01
FE-59 287. 1099.25 5.8605E-01
ZN-65 288. 1115.55 6.6108E-01
SE-75 870. 264.66 2.9520E-01
KR-85 670. 513.99 6.2301E+01
SR-85 671. 513.99 2.7349E-01
Y-88 21. 1836.06 1.3490E-01
Y-91 118. 1204.90 7.5541E+01
NB-94 344. 871.10 3.0183E-01
NB-95 318. 765.79 2.5362E-01
ZR-95 316. 756.73 4.5700E-01
RU-103 596. 497.08 2.6988E-01
RURH-106 380. 621.93 4.5662E+00

- -AG-10 - 7/ 6 7. 43 .}-- --- 2.
....,.

4L
.,
-

...
- 0/ Vl

CD-109 726. 88.03 4.0946E+00
AG-110M 517. 657.76 2.9041E-01
SN-113 835. 391.67 3.5789E-01
TE-123M 871. 159.00 1.4392E-01
SB-124 4613. 602.73 7.9304E-01
SB-125 865. 427.89 8.6043E-01
TE-125M 677. 35.46 0.0000E+00
1-129 639. 39.60 0.0000E+00
1-131 878. 364.48 2.7469E-01
XE-131M 882. 163.98 6.4531E+00
BA--1323 -- 836 - -356-.02 - 3.:-330E--01
CS-136 289. 818.51 2.5941E-01
CS-138 33. 1435.86 2.9454E-01
CE-139 885. 165.85 1.5436E-01
BA-140 875. 162.67 1.9625E+02
LA-140 22. 1596.20 1.2781E-01
CE-141 845. 145.44 2.3974E-01
CE-144 815. 133.51 1.0218E+00
CEPR-144 815. 133.54 2.0413E+00
EU-152 61. 1408.01 8.7417E-01
EU-154 62. 1274.51 4.9640E-01
EU-155 721. 105.31 5.4676E-01
HF-181 647. 482.20 3.0792E-01
TA-182 648. 67.75 6.1061E-01
HG-203 893. 279.19 2.2536E-01
BI-207 1415. 569.70 4.2641E-01
TL-208 675. 583.14 3.3883E-01
PB-210 609. 46.50 0.0000E+00
BI-212 349. 727.27 4.0444E+00

:33.i



Minimum Detectable Activity Report (continued) Page : 4
Sample ID : K-217 Acquisition date : 31-MAY-1994 18:13:20

Bckgnd Energy MDA
Nuclide Sum ( keV) (uCi/LI) WHC-SD-WM-DP-079,REV.
PB-212 1088. 239.00 4.2106E-01
BI-214 606. 609.32 6.3088E-01
PB-214 977. 351.92 8.3048E-01
RA-224 1023. 240.99 4.4653E+00
RA-226 1002. 186.10 4.0238E+00
AC-228 452. 911.07 1.2463E+00
TH-228 1055. 215.99 6.2251E+00
TH-229 767. 86.44 5.2116E+00
U-232 820. 129.08 1.6706E+02
PA-233 875. 311.98 5.4813E-01
PA-234M 316. 1001.03 5.4784E-01
TH-234 802. 92.80 1.4119E+00
U-235 864. 143.76 1.0703E+00
NP-237 764. 86.50 1.2369E+00
U-237 1001. 208.00 7.3068E-01
NP-238 310. 984.45 1.1449E+00
NP-239 728. 106.12 5.2205E-01
PU-239 839. 129.30 1.8017E+03
AM-241 658. 59.54 1.1750E+00
AM-243 679. 43.60 0.0000E+00
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***t***#R}*Rii**R*#f####**RR*f*#tRR}Rf###**f#R#t*#**#fitt*R#ttt*RRff#ft*ttit##t#

* 222-S Laboratory Counting Room 31-MAY-1994 22:06:35.85 *
f**#**##**#**#***t###t###**#R}}t#t**#f##it##}#***#f*#t##t#R}#f#tRf*#t*ttR**tt#t}

»»»»» SAMPLE INFORMATION «««««

Sample^^Yle ID: K-219-6630 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01 yG LxLLC^cr^ ^
Conversion LI to LI: 1.00000E+00

>>>>>>>>>> COUNT
Detector ID:
File Number:
Geometry:
Description:
Count Time:
Real Time:

INFORMATION «««««
GEA4
dka300:[spec.GEA4]4g4351.cnf
41

0 00:50:00.00 sec
0 00:50:02.42 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: 31-MAY-1994 21:15:57.83
Decayed to: 31-MAY-1994 21:15:57.83
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

date: 5 -31- 95P4

WHGSD-WM-DP-079, REV. 0

»»»»» CALIBRATION INFORMATION «««««

Date of last energx calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88
t***}#*#*********f*#**#*t*##****f*****i**#*****f#f*#*#**#*##****#f##*#******#***

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 75.21* 22 0.75 150.41 147 7356.7 AM-243 5.532E-02
0 84.62* 14 0.69 169.22 166 7535.6
0 92.67* 20 0.97 185.33 183 6367.1
0 238.70* 33 0.96 477.34 474 7248.4 PB-212 9.092E-02
0 295.22* 14 1.33 590.37 587 9607.2 PB-214 0.134
0 351.86* 86 1.52 703.66 697 15124.0 PB-214 0.493
0 583.05* 52 1.16 1166.02 1160 12125.7
0 609.28* 2 1.53 1218.47 1213 12***** BI-214 1.373E-02
0 661.56* 43 1.23 1323.02 1318 11154.6 CS-137 0.132
0 768.32 41 0.87 1536.55 1530 16134.4 BI-214 2.66
0 911.35* 29 1.66 1822.62 1818 11192.3
0 1120.21* 29 1.40 2240.36 2236 9171.2 BI-214 0.848
0 1377.88 29 1.63 2755.76 2750 15 90.3
0 1764.41* 39 1.89 3528.97 3521 18 74.8 BI-214 1.56
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Summary of Nuclide Activity Page : 2
Sample ID : K-219-6630 Acquisition date : 31-MAY-1994 21:15:57

Total number of lines in spectrum 14 ^^SDINM DP-079,REV.ONumber of unidentified lines 1
Number of lines tentatively identified by NID 13 92.86%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hl ife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
_-=_-Eb-3-I-Y'ttY+:'^.^'-Y:VO$&:-JZYS T 1.V46S U1 1^9. 1

- - 5 110VOii4,
89E - 01 4

---------
---------

Total Activity : 7.500E-01 8.439E-01

Grand Total Activity : 7.500E-01 8.439E-01

Flags: "K" - Keyline not found "M" = Manually accepted
"E" - Manually edited "A" ^ Nuclide specific abn. limit

'338



Minimum Detectable Activity Report Page : 3
Sample ID : X-219-6630 Acquisition date : 31-MAY-1994 21:15:57

Bckgnd Energy MDA
REV OWHGSD-WM-DP-079iNuclide Sum (kev) .,(uc /1,I)

BE-7 158. 477.59 1.1741E+00
NA-22 48. 1274.55 1.4969E-01
NA-24 42. 1368.53 1•5095E-01
R-40 824. 1460.75 6.4735E+00
SC-46 84. 889.23 1.5215E-01
CR-51 286. 320.09 1.1412E+00
MN-54 87. 834.83 1.4535E-01
CO-56 58. 846.76 1.2071E-01
CO-57 325. 122.06 8.5135E-02
C0-58 91. 810.75 1.4430E-.01
FE-59 71. 1099.25 2.9205E-01
CO-60 55. 1332.50 1.6528E-01
ZN-65 - - - - - -69 - - 11-15-.55 - 3 2366E-01
SE-75 330. 264.66 1.8169E-01
KR-85 219. 513.99 3.5622E+01
SR-85 220. 513.99 1.5646E-01
Y-88 14. 1836.06 1.1152E-01
Y-91 72. 1204.90 5.9147E+01
NB-94 87. 871.10 1.5166E-01
NB-95 89. 765.79 1.3418E-01
ZR-95 84. 756.73 2.3589E-01
RU-103 140. 497.08 1.3083E-01
PU4::-106 114. 621.93 2.5019E+00
AG-108M 192. 433.94 1.3370E-01
CD-109 281. 88.03 2.5453E+00
AG-110M 105. 657.76 1.3107E-01
SN-113 221. 391.67 1.8397E-01
.^^ ,.,^in-icon., oco. •^v.uv 8.7999E-02
SB-124 116. 602.73 1.2575E-01
SB-125 207. 427.89 4.2064E-01
TE-125M 210. 35.46 0.0000E+00
1-129 251. 39.60 0.0000E+00
1-131 230. 364.48 1.4045E-01
XE-131M 330. 163.98 3.9476E+00
BA-133 209. 356.02 1.7185E-01
CS-134 109. 795.84 1.8043E-01
CS-136 100. 818.51 1.5269E-01
CS-138 27. 1435.86 2.6221E-01
CE-139 340. 165.85 9.5714E-02
BA-140 352. 162.67 1.2453E+02
LA-140 30. 1596.20 1.4978E-01
CE-141 320. 145.44 1.4750E-01
CE-144 333. 133.51 6.5317E-01
CEPR-144 333. 133.54 1.3047E+00
EU-152 35. 1408.01 6.6733E-01
EU-154 48. 1274.51 4.3594E-01
EU-155 295. 105.31 3.4977E-01
HF-181 165. 482.20 1.5564E-01
TA-182 275. 67.75 3.9771E-01
HG-203 285. 279.19 1.2723E-01
BI-207 129. 569.70 1.2882E-01
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : K-219-6630 Acquisition date : 31-MAY-1994 21:15:57

Bckgnd Energy MDA
Nuclide Sum ( keV ) (uCi/LI ) WHC-SD-WM-DP-079, REV. 0

TL-208 252. 583.14 2.0698E-01
PB-210 253. 46.50 0.0000E+00
BI-212 122. 727.27 2.3904E+00
RA-224 351. 240.99 2.6147E+00

226 395. 186.10 2.5276E+00
AC-228 177. 911.07 7.8087E-01
TH-228 356. 215.99 3.6133E+00
TH-229 317. 86.44 3.3517E+00
U-232 332. 129.08 1.0629E+02
PA-233 267. 311.98 3.0269E-01
PA-234M 70. 1001.03 2.5734E-01
TH-234 334. 92.80 9.1078E-01
U-235 312. 143.76 6.4264E-01
NP-237 314. 86.50 7.9285E-01
U-237 352. 208.00 4.3348E-01
NP-238 70. 984.45 5.4438E-01
NP-239 307. 106.12 3.3929E-01
PU-239 324. 129.30 1.1206E+03
AM-241 271. 59.54 7.5460E-01
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**#tk****#**t'*T****f********#*****f***********#*f*##*********#***#**####f****fff#

* 222-S Laboratory Counting Room 31-MAY-1994 20:02:02.32 *
*f***f*******f*ff*f***R*if***f**#f***f#f***fff*##**ff#*****f*******f#f#f*fff**#t

»»»»» SAMPLE INFORMATION «««««
Sample ID: K-218-6730 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01 1/JSZ
Conversion LI to LI: 1.00000E+00

date:
»»»»» COUNT INFORMATION «««««

Detector ID: GEA4
File Number: dka300: [spec.GEA4]4g4347.cnf yyHD-SD-WM-DP-079, REV.O
Geometry: 41
Description:
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:02.98 sec

»»»»» _ puar.Yc;c rNFQAMLTr(1N cctcctcc<c--------- --------

Sample Count Time:
Decaved to:
Stanuard Deviations:
Analysis Library:
Analyst:

31-MAY-1994 19:11:25.92
31-MAY-1994 19:11:25.92
2
ENVGEA
EMB

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88
f*****f**#*f***f**#**f:ff******ffff***f*fff**f******f**f*fff*ff********fffff*f**

Post-NID Peak Search Report

It Energy Area FWRM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 92.54* 52 1.27 185.07 182 7211.7
0 238.49* 11 1.37 476.93 473 8901.3 PB-212 3.026E-02
0 351.79* 0 1.23 703.51 698 11*****

0 511.30* 100 2.33 1022.51 1015 20118.5
0 661.55* 767 1.48 1323.00 1316 14 12.3 CS-137 2.36
D- 910:93* -- 20 1.88- 1821:77 1814 14321.9
0 1119.89* 6 1.82 2239.72 2235 9904.7
0 1764.32* 18 2.54 3528.79 3520 18145.9
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Summary of Nurlide Activity
Sample ID : K-218-6730

Page : 2
Acquisition date : 31-MAY-1994 19:11:25

Total number of lines in spectrum e WHQ-SD-WM-DP-079,REV.0
Number of unidentified lines 0

_siumber ^f-1-ines-tentativPly idnntifiEd-by NIn 8 100,00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
CS-137 -14024.-0OD - 1.000 2.357E+00 2.357E+00 0.290E+00 12.33

. . . -

---------

---------
. Bk4W

Total Activity : 2.387E+00 2.387E+00

Grand Total Activity : 2.387E+00

Flags: "K" - Keyline not found
"E" - Manually edited

2.387E+00

"M" ^ Manually accepted
"A" ^ Nuclide specific abn. limit

34 ti



Minimum Detectable Activity Report
Sample ID : K-218-6730

Bckgnd Energy
Nuclide Sum (keV)

Page : 3
Acquisition date : 31-MAY-1994 19:11:25

MDA WHC-SD-WM-DP-079, REV. 0(uCi/LI)

BE-7 198. 477.59 1.3147E+00
NA-22 66. 1274.55 1.7558E-01
NA-24 39. .1368.53 1.4547E-01
K-40 791. 1460.75 6.3414E+00
SC-46 73. 889.23 1.4248E-01
CR-51 317. 320.09 1.2023E+00
MN-54 97. 834.83 1.5319E-01
CO-56 82. 846.76 1.4299E-01
CO-57 724. 122.06 1.270SE-01
C"v-58 87. 810.75 1.4114E-01
FE-59 67. 1099.25 2.8392E-01
CO-60 51. 1332.50 1.592BE-01
ZN-65 73. 1115.55 3.3228E-01
SE-75 421. 264.66 2.0536E-01
KR-85 240. 513.99 3.7281E+01
SR-85 240. 513.99 1.6369E-01
Y-88 17. 1836.06 1.2298E-01
Y-91 73. 1204.90 5.9666E+01
NB-94 98. 871.10 1.6109E-01
NB-95 115. 765.79 1.5259E-01
ZR-95 91. 756.73 2.4566E-01
RU-103 177. 497.08 1.4688E-01
RURH-106 115. 621.93 2.5180E+00
AG-108M 214. 433.94 1.4140E-01
CD-109 827. 88.03 4.3687E+00
AG-110M 142. 657.76 1.5236E-01
SN-113 273. 391.67 2.0476E-01
TE-123M 562. 159.00 1.1560E-01
S°-„e
Y 14'. -^v• . Fn^.71. - ••

SB-125 225. 427.89 4.3911E-01
TE-125M 476. 35.46 0.0000E+00
1-129 492. 39.60 0.0000E+00
1-131 268. 364.48 1.5187E-01
XE-131M 609. 163.98 5.3601E+00
BA-133 282. 356.02 1.9931E-01
CS-134 132. 795.84 1.9826E-01
CS-136 59. 818.51 1.1770E-01
es-73H___ ___25._ 1435.86__ 2.5303E-01
CE-139 572. 165.85 1.2415E-01
BA-140 569. 162.67 1.5817E+02
LA-140 15. 1596.20 1.0797E-01
rE-tel 598. 145.44 2.0177E-01
CE-144 609. 133.51 8.8334E-01
CEPR-144 610. 133.54 1.7658E+00
EU-152 30. 1408.01 6.1630E-01
EU-154 66. 1274.51 5.0972E-01
EU-155 727. 105.31 5.4877E-01
HF-181 207. 482.20 1.7394E-01
TA-182 666. 67.75 6.1889E-01
HG-203 401. 279.19 1.5107E-01
BI-207 154. 569.70 1.4045E-01
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Minimum Detectable Activity Report ( continued) Page : 4
Sample ID : K-218-6730 Acquisition date : 31-MAY-1994 19:11:25

Bckgnd Energy KDA yyHGSD WM DP-079 REV. 0Nuclide Sum (keV) ,(uCi/LI
)

mr.-208 248. 583.14 2.0555E-01
PB-210 479. 46.50 0.0000E+00
BI-212 116. 727.27 2.3314E+00
BI-214 278. 609.32 4.2730E-01
PB-214 421. 351.92 5.4502E-01
RA-224 500. 240.99 3.1224E+00
RA-226 609. 186.10 3.1369E+00
AC-228 189. 911.07 8.0538E-01
TH-228 504. 215.99 4.3022E+00
TH-229 806. 86.44 5.3442E+00
U-232 650. 129.08 1.4870E+02
PA-233 300. 311.98 3.2096E-01
PA-234M Be. 1001.03 2.8873E-01
TH-234 797. 92.80 1.4073E+00
U-235 590. 143.76 8.8445E-01
NP-237 806. 86.50 1.2704E+00
U-237 507. 208.00 5.2011E-01
NP-238 76. 984.45 5.6695E-01
NP-239 727. 106.12 5.2181E-01
PU-239 657. 129.30 1.5950E+03
AM-241 577. 59.54 1.1002E+00
AM-243 455. 43.60 0.0000E+00
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* 222-S Laboratory Counting Room 31-MAY-1994 21:07:55.01 *
********************************************************************************

»»»»» SAMPLE INFORMATION «««««
Sample ID: K-218-6830 Removed by:
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+01
Conversion LI to LI: 1.00000E+00 ^

»»»»»
___Detector ID:

File Number:
Geometry:
Description:
Count Time:
Rea1 Time:

COUNT INFORMATION «««««
GEA4
dka300:[spec.GEA4]4g4350.cnf -
41

0 00:50:00.00 sec
0-00:50:02:98 sec

»»»»» ANALYSIS INFORMATION «««««
Sample Count Time: -31=MAY-1994 20:17:19.86
Decayed to: 31-MAY-1994 20:17:19.86
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

date:

WHG_MWM-DP-079, °ncV 0

»»»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 238.70* 24 1.07 477.34 474 9441.6 PB-212 6.491E-02
0 338.43* 40 1.15 676.80 673 8184.5 AC-228 0.505
0 352.20* 69 1.32 704.33 699 11139.8
0 583.16* 41 1.42 1166.23 1160 14181.9
0 661.56* 800 1.44 1323.02 1316 13 11.2 CS-137 2.46
0 726.80 48 1.29 1453.50 1450 12 94.6
0 911.18* 13 1.93 1822.28 1818 10423.0 AC-228 0.164
0 1119.66* 1 1.31 2239.26 2233 14*****
0 1587.70 20 1.83 3175.49 3173 8 72.3
0 1764.45* 18 1.80 3529.05 3521 17162.2
0 1829.24 15 0.68 3658.67 3654 11.51.6
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Summary vf Nuelide Activity Page : 2
Sample ID : K-218-6830 Acquisition date : 31-MAY-1994 20:17:19

Total number of lines in spectrum 11 WHC-SD-WM-DP-079 REV 0
Number of unidentified lines 2

, .
Number of lines tentatively identified by NID 9 81.82%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
CS-137 11020.OOD 1.000 2.457E+00 2.457E+00 0.276E+00 11.22

Y, 4 w

Total Activity :
---------
2.808E+00

---------
2.808E+00

Grand Total Activity : 2.808E+00 2.B08E+00

Flaqs: "K" - Kevline not found - Manuallv acceoted_
"E" - Manually edited "A" - Nuclide-specific abn. limit

'34f;



Minimum Detectable Activity Report
Sample ID : K-218-6830

Bckgnd Energy
Nuclide Sum (keV)

Paqe : 3
Acquisition date : 31-MAY-1994 20:17:19

iil ) WHC-SD•WM-DP-079, REV. 0( UcMi

BE-7 183. 477.59 1.2614E+00
NA-22 73. 1274.55 1.8560E-01
NA-24 25. 1368.53 1.1704E-01
K-40 821. 1460.75 6.4630E+00
SC-46 85. 889.23 1.5319E-01
CR-51 326. 320.09 1.2187E+00
MN-54 96. 834.83 1.5260E-01
CO-56 86. 846.76 1.4673E-01
CO-57 712. 122.06 1.2601E-01
CO-58 92. 810.75 1.4512E-01
FE-59 81. 1099.25 3.1036E-01
CO-60 70. 1332.50 1.8656E-01
ZN-65 79. 1115.55 3.4569E-01
SE-75 392. 264.66 1.9829E-01
KR-85 222. 513.99 3.5815E+01
SR-85 222. 513.99 1.5731E-01
Y-88 10. 1836.06 9.4575E-02
Y-91 56. 1204.90 5.2263E+01
143-94 98. 871.10 1.6154E-01
NB-95 113. 765.79 1.5123E-01
ZR-95 104. 756.73 2.6188E-01
RU-103 181. 497.08 1.4886E-01
RURH-106 123. 621.93 2.6020E+00
AG-108M 206. 433.94 1.3873E-01
CD-109 729. 88.03 4.1011E+00
AG-110M 127. 657.76 1.4371E-01
SN-113 276. 391.67 2.0568E-01
TE-123M 604. 159.00 1.1981E-01
SB-124 124. 602.73 1.2996E-01
SB-125 247. 427.89 4.6013E-01
TE-125M 485. 35.46 0.0000E+00
1-129 491. 39.60 0.0000E+00
1-131 267. 364.48 1.5144E-01
XE-131M 555. 163.98 5.1177E+00
BA-133 256. 356.02 1.9008E-01
CS-134 107. 795.84 1.7846E-01
CS-136 85. 818.51 1.4114E-01
CS-138 45. 1435.86 3.4216E-01
CE-139 572. 165.85 1.2412E-01
RA-140 550. 162.67 1.5552E+02
LA-140 20. 1596.20 1.2297E-01
CE-141 640. 145.44 2.0868E-01
CE-144 657. 133.51 9.1690E-01
CEPR-144 657. 133.54 1.8325E+00
EU-152 51. 1408.01 8.0448E-01
EU-154 73. 1274.51 5.3766E-01
EU-155 762. 105.31 5.6191E-01
HF-181 196. 482.20 1.6964E-01
TA-182 657. 67.75 6.1468E-01
HG-203 380. 279.19 1.4700E-01
BI-207 139. 569.70 1.3389E-01
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Minimum Letectable Activity Report ( continued) Page : 4
Sample ID : K-218-6830 Acquisition date : 31-MAY-1994 20:17:19

Nuclide
Bckgnd

dSum (xev)
Energy

WHGSD-WM-DP-079,REV.0(uciiii

TL-208 268. 583.14 2.1354E-01
PB-210 480. 46.50 0.0000E+00
BI-212 137. 727.27 2.5370E+00
BI-214 307. 609.32 4.4901E-01
PB-214 441. 351.92 5.5768E-01
RA-224 497. 240.99 3.1114E+00
RA-226 562. 186.10 3.0137E+00
TH-228 490. 215.99 4.2428E+00
TH-229 781. 86.44 5.2589E+00
U-232 661. 129.08 1.4995E+02
PA-233 360. 311.98 3.5148E-01
PA-234M 80. 1001.03 2.7618E-01
TH-234 761. 92.80 1.3750E+00
U-235 631. 143.76 9.1443E-01
NP-237 780. 86.50 1.2501E+00
U-237 528. 208.00 5.3083E-01
NP-238 66. 984.45 5.2992E-01
NP-239 756. 106.12 5.3204E-01
PU-239 661. 129.30 1.6001E+03
AM-241 554. 59.54 1.0779E+00
AM-243 436. 43.60 0.0000E+00

'3-1S
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WIiC-SD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Instrument: .Id823e32pS^^•W^ys`PL Procedure/Rev: LA-220-101 DO

Technologist: ROB KING Date: 06/25/94

Starting Time: 16:30 Temperature 25 C

Ending Time: 20:30 Chemist: S. FITZGERALD

Comments: BATCH # 3818

Description Lab ID Description Lab ID

1 LMCS STD K209-5586 11

2 SAMPLE BLANK K210-6686 12

3 SAMPLE K211-6786 13

4 SAMPLE DUP K211-6886 14

5 15

6 16

j 17

8 18

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. oi
Standard

LMCS 136B51/1ML

AE000481 (03192)



l9R'

ANALYTICAL BATCH SUMMARY SHEET
WHC-5D-WM-DP-079, RE ,

METHOD: DATE START:

LA-220-101 JUNE 25,1994
PREPARED BY:

S.L FITZGERALD

DATE COMPLETE:

JUNE 30, 1994

UNITS: uCi/y

SPL NAME SPL ID ANALYTE RESULT M1 RESULT N2 AVERAGE RPD% %REC DET IJM % CT ER
STD 136B51 K209 SR 1.38E+00 102 7.09E-06 0.9

BLANK K210 SR 1.92E-01 2.43E-03 1.5

C-111 K211 SR 4.13E+03 4.19E+03 4.16E+03 1.44 2.44E+00 0.3

2.41E+00 0.3

-F I
NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

-----------------------J3TSPECIFiCPROBLEMS%vARIATiONSFORTHISBATCH:

The results for the standard are In uCi/L.

0

'35Q
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STRONiIUN 90 ANALYSIS - FUSION

WHC-SD-WM-DP•079, REV. 0

,... . _.a....___......--

li/i c-ZS•sy ® 2! IS ^^ ,Q7=S.SJ

ff^q-SSk6
Sr C:1« laioe , lL¢fL [A: 2.0)

1^': AL t:[4h4Ar mi Ald3-1!!t at

;^74/.+t i2- 7jigseetA StH1.fIP Sflt:.IH

/ v S:qlt siu : 1 it liiutiee : 1 AttVO! :!

5utlt I r:09•5:•A6

Acrtd V 1 Dtcq list • 3.5! Irs

1f7f1
---- -------- - 13.! • 1.l446ML di/l strontin

1!

BEST AVAILABLE COPY
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PLACE ANALYTIGL CAKO N!Ul! MLOW-DO NOT WKRF NrACE

K 210.-668d C-111 ^ 4-25- 94 14:55 23

SQ

REAGENT BL.4H.K .. . . . S

vCOUNT AS uCI/L ipAAAflONOATL; gw
LEPAMflON TIME:^_^7-'"`*-

b_

m

CO

, r.oeyqn ^z.m.u^ '

s.n.l NC 6.nVy Ppnl . . I O•i. TIM IYU•Y P^qnry

Gom.nmm^ PnWlunn.. _ Guy.CaM _ Mrum

Sr90 L4-220-101 uCi/G N4C3B 0

II S i {BLAV'-

P.mVV.G.(NNiq.PyNU

^r w^• ^ ,-- ;.at^- L'nuai;
TApE .' J _ ..
MET

•^Mf W. Mr. . Nr•

p 1 T.m. CMONIM l. n Mqr/

•/^ ^^ ^ ^

sf-e9i90 LA-220-1 O1 ( o-o) SOLIDS RANK
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ANK ITTAL WIIN6 NR 1FSB[ R 7.111102

»^^^
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t!
tgamm In li l6H[ O 0.0872
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OIRON F.1[IUR

t/L (otA7 z9o29
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PeitmGmNntF}mrz7he4mrehdd(flC.m •L1)/dC-L6C•C71)
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a.md n,...n.,,w_.-txalFe^l(em.em.am(1•lo0

tpRQps:4d.eIQI-CYA•0.l

fl•tecu„ t<w and 1m Its v,p,s ,R @tm;a n,m rmza,.6 u,oe-aoz
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_ _- _ • PW::5 ^ Dkl}PIDN
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STRONTIUM 90 ANALYSIS - FUSION

WHGSD-WM-pp-079, REV. 0

IZ/^ o zs- sy ®2IYJ m3 ,dT=3.42,

;:lr0ht;m (cil; i,1;ol Ka^o ^ffo/
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10
]:,0 • 43:d.'FE1 e:ifl dmstil:

BESTAVarLABLE COPY
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STRONTIUM 90 ANALYSIS - FUSION

WHC-SD-WM-pP-079, REV 0
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STRONTIUM 90 ANALYSIS - FUSION

ViIHGSD-WM•DP-079, REV, 0

Sr Ctlr:htion ICV?[ jRl 1R1
16 11Ete6C, , w Ok-t3-191/ it 17:6J:13

V . 1 yY1)Df I Idl /t1646 : 1
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ANALYTICAL BATCH SUMMARY SHEET ^M-WDP-079, RE
METHOD: DATE START:

LA-220-101 MAY 3, 1994
PREPARED BY: DATE COMPLETE:

S.L FITZGERALD MAY 6, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET UM % CT ER

STD 136851 K212 SR 1.38E+00 102 7.28E-06 1.0

BLANK K213 SR t3.42E-06 6.92E-06 85

C-111 K214 SR 2.22E-03 2.19E-03 2.21E-03 1.36 6.86E-06 0.7
6.93E-06 0.7

NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The reaults for the standard are In uCi/L.
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D.u rompk CAMr R.i< (w) _ (1ow Onani. (1ci / Gamut num (Cl)) - 9rkfvAua in qm 19RC)
w

512 = 9.9 uh for Y-60 .m ac = n.ci;uod on;er 9.m.ry ((V2-u) /(n'A s O.1000))

v RESULTS v

B9/90 CONCEN1AA110N - 1.38E+00 /L

89/90 CDNCEN11G11UN = 1.38E-03 yCi/mL

'OVE WUNIING ERfa1R = 1.0%

'EfEhNf CARROR NFIOVF.RY = 81.1 %

e/90 yan. = Rr/000^,n orwe/
lu +¢ •(/ - a to t he ro•^r or 1(-o.uaW 4 2) / 642 • Or N'S'Rec2zz0o0oaam/yD)

9-ea/9o ia/^. _ (s-e9/9o ps/y / /o00^/i.
RerUR ramuw O,ar = IDe s@.R Rou of ((1c , 9ac • Co /(1C - Nac • CiN

Ptrreolounernem^en sANe1 Yt^64 / F1raw 4i.ltl) • /on

N00, ppec4A 4yp( e CYA • 0.1

O:ICIim Ie•eb as Is ihn V.I. are delamlmd am Pmmaue U30a-002.
mi.1ti^ (eo,.d^(ooc - ^) • 24) + IIDC - s^ /100

DE74Z'OON

Ib1'FL

7.28E•08

VG/mL

'361
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ST^^^IU^ 09%9^ ANALYSIS - UNDI6ESTED 511MPLE

WHC-SD-WM-DP-079, REV. 0

^^/ .6^s-9f.9^' oGcs 11T y 9r -

ssA6
Sr Celculotlor (CSPC_C6L 2.0)

/ n Ip: 6L JO966555, -"; as 05-03-1994 at 06:16:36
Det 612 2-Ae5 lomt Sr eff .116 1 eft :.666
Suple du : IA Oiluttoo : 1 tMtlod : 1

Suple I [212-5586
Ibuot 9 1 Oecey tiue = 4.92 kra

11153

10
14.0 = 1.12201e00 nCi/L otrootiu.

BESTAVAILABLE CO
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LA'220•101(D•01.

10

6.26

I

76 M-90 F}11L47lLY FACI09

Fle Cnunl Rcte (F4 c(Tqal Cnnl1 ( iC) / Cwot Tme ( Crn) - BckpqoG In cpm (BNL)

9ryo p0/C = wf9o9m4t •mro9F/

la + ¢ • U - e W the po.R or ((-dfw q 2) / 642 • DT )) •ss•Ram222o90oeFm/9W

642 = eN ure for Y-90 .na R. = n.ouow Gme 9...e:y ((we-6l) /(n'A . 0.1000y

9-69/90 po/mi. _ (9-69/7ro ya/IJ / 1000m1,n.

ReouR G>wury o,ff = fne Sm•w, 9..ff of G7e , Bsc • cq /(ic - BN: • CO)

Po•anl Du,itt RuoRq = (Nd teIgbL / 0pslae 44nU •100

NOIE Eqcld 6e*1 = CVA • 0.1

Delsum Ineh .m L. iLn YJin ne delamime tn® nortlurt u306-002.

r.n. nm. (^....,tl(mr - ml • 24) . Imc - sll /f 00

v RESULTS v

89/90 CONCEMNA7YIN < 3.42E•03 '/I.

89/90 CONC6M71A710N - < 3.42E•06 '/mL

LESS THAN VNu• was D.t.rminaE from Rnra.

^JUTIVE COUNI4IG EWIOR 600.0%

ViCE'Nf CARRIER RFTOYERY = 85.0%

DEI}T.910N

IEti'EL

8.92E-08

Vp/RIL

';363
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STRONTIUM 89\90 ANALYSIS - UNDIGESTED SAMPLE

WF{C-SD-WM-DP-079, REV. 0

r^ 'y3 °9,^y Q S. ^s,^y s-s-9d^7] o Gay T=

!/ /^a^3s6^6 ^ ^- P
Sr Glculatioa 16RP6-C1L 2.01
Oy: 16 d0919SBI, a 05-03-1991 at 06:48:06
Det 612 2-lacl most Sr e[[ :.418 f e[l :./66
Sasple die :! at Dllutioa : I kthod : 1

Suple D D13•5696
tlouat e I Deeay tLe = 6.25 6ca

141
------ - 11.0 2.90931-03 uCi/6 rtrootiW

10

BEST AVAILABLE COPY

.3s,11



12

THE in MOIUIFS (Ch II 1o p'Lf16 BDLfIf (WI) 1 7.7811

6.68

OOIRDN PACM9

L Semcta 1l :; ::Ikwrcu uva (1r) II 2.76 Itr-09 D1loaut rACm9 (¢)1 0.s6eo

! Iju^w^nPneLgJ*:' IAFPAW.'N1N DA78 ( 9!) IF)6I03/94 pCl}3.'IYIN IWR Od)1.___ 67P

827813 E OF ONMf 17LL1 06:46 9 0 O]NC in vtl = 2.3178E ^00

pe Cnuol We (94 =(TaIN fnuoU (tq / Caunl 1we (cN - 6rekpmma in cpn (9A"C)

9/90 yqA. = 6rl00omlA •DP•ODP/

(c] .¢•( t - e to We Po.er of ((-mu.t IuP 2) I 642 • Dr )) •gPRsz220000aPm/yW

642 = RW[ Ure for r-90 em 9c = n.etiontl Oynv 9em•vy ((i2-V1) /(n'A a 0.1000))

9-89/96 pq/m. =19-69/u6 la/y / 1006n1/L

PeruK wuoA o,v = 1t: sP^ 9w1 d((1c • 9xc • CT) /(re - 6xe • cp)
PwM Ourier R®.M =(Nn reKm / Ekpeciea PeiwAnq e 100
IOiE FYpsled Pe*l = IAA • 0.1

De^Um le•eY eoE Is Than %Jin we hie•mioed 8am Pr...due IAi06-002.
na^ 1we lb-.ek{(9ac - la) • 20 .(mc - M /to9

v RESULTS v

"9/90 OONCEMRA710N = 2.22E+00 yCi/L (

DEI}rIIDN

131-89/90 OONCEN17G110N = 2.22E-03 i/mL IEVPL

k0AIM 071MI1NC EAHOR 0.7% 6.86E-06

'F7ICENf CARRI6R RFYJOYERY = 66.4%

r
-...'^iai•)

Sr-89f90 LA-220-1011D-01,1021E-01.1041D-01.105(E-1) LInU1DS I SAMPLE



STRONTIUM 89\90 ANALYSIS - UNDIGESTED SAMPLE

_ VkkICrS4WNI-DP-M; REV. 0

---
13 ^ 3_9/^-oGNS 1T=rs>f

y izo
Ka^3

Sr Celruletioo (CIpC_C6L 2.01
/49 Dp: 16 708(9596, .!, oe 05-03-1991 at 07:05:40

Det 612 2-ioeh eouet Sr ett : . 1 1 8 f ett :.166
Suple dse : I eL Dilctlue : l BetBod : 1

Suple 1 B210786
Bouet 1 I Deea7 tiee = 5.58 tre

m

10
- 14.0 = 1.89191+00 uCi/L etr00tiue

BEST AVAILABLE COPY
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LIQUIDS

TIME In YONIIS

... -- ...,.........^._^, w.r ..

.,••:::8B6vtx :: 1G6f DONYIN PICIOB IDDFl .::. .. :

1}.YFl ( fc) 2.76 -90 F}}1L1F2/LY FACDIR (Q) 0.4660

214-6888 ARA'IYIN 11YE ( Si) 01:10 mr[ N/A

WiM0810M LQfli ' A8AtY1N DAtE ( 9D) 6I03I81 E14)'IYIN ILIR (Ld) 6.79

B27812 rOLE OF OHMI ( 08:65 ' 9 90 ONIC in 2.1894E + 00

Il0 of AIE OF mlMf (OOL) 6103IB1

NOLLIBAUON

.:Dsu We rAmt wle (xa) c (iLal ramU (10 / Pant iwe icll) - Bc9pnme in epm (BIM)

6/03/W yNL= Rt1W0ml/L'DFDDF/

;;"i'in>• ^i; (Cl . a•(1 - e In U. pnver d(l-nlud 4 2) / 642 • DT 4 '4`Rsa220000dpm/IA)

40-IT aW 19f 16 M9 iW PS ^ P{1C'L2'1LFYdfl- G^_+n.rew ((n-V 11 / (NI

-

^ 0100011/

•- -°---^3-89/90 y6/mL = (9-89/90 Ptl/^^ / 1000m!•/L

&WaLMmLio,Dtu=fie9P.rtRaulaf(17C,SPG•Lrn/11C -9ML•rn)

Pemenl fmr BemlerJ c (tkl hi^L / flycled Bei6At) e l00

ItlIE. Dpsled Beol = LYA • 0.1

Delectim lt¢k wd la 1LO vWO are lelnmimd Om PmeEUe L6308-002.

Rlla ilme (ODUV}{(WC - 9J) • 24) +(tOC - SI) /100

v RESULTS v .

89/90 WNCENIiU'IXIN = 2.19E+00 yCi/L

89/90 WNCENI7U770N - 2.79E-03 '/mL

DEIfrIIDN

LCYFl.

' 71VE LDUNIWC ERNOR 0.7% 6.93E•08

yCi/mL
'EHCENf GWUER RWOY6RY = 84.4%

'36'7



STRONTIUM 89\90 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD•WM-DP-079, REV, 0

f
1.,2/ ^ 3 Y`/ ^- OGSS - lJT= q 7t

/d Sr Celcnletiae (CiPC_C66 2.0)
Ip: l6 JO969516, i , o0 05-03-1994 at 01:06:43
9et 412 Sr etf .410 1 eff :.466
Supie size : liL Oilutloo : l tletEod : 1

duple 1 (2l4•5666
tlouot I I Oecer tile = 5.15 1re

16436
__.__ . . . 14.6 = 1.64T61+00 oCi/L nrootiuo

10

BEST AVAILABLE COPY

36^s
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY yyHGSD-WM-DP-079, REV 0
ANALYTICAL BATCH

Lab Segment Serial No.

K 209, K 210, K 211

Customer ID:

STU: BLANK, C58S1
Analysis:
SR 90

Sample Prep:
ACID DIGEST

Comments: BATCH #4152

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Sr I.ARRIER - 3Divi6-C /-
1 iTii

Instrument: JU^4^IVf3 2687o Procedure/ Rev: LA 220-101

Technologist: DC DUN Date: 08/03/94

Starting Time: 1900 Temperature N/A

Ending Time: 2300 Chemist: STANLY CATLOW

Description Lab ID

1 LMCS STD K 209-5586

2 REAGENT BLANK K 210-8686

3 SAMPLE K 211-8786

4 SAMPLE DUPLICATE K 211-8886
5

6

7

8

9

10

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS 136B51 / 1 ml

A-6006881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET _ -079, R

METHOD: DATE START:

LA-220-101 AUGUST 3 1994
PREPARED BY: DATE COMPLETE:

S.L FITZGERALD •/99 AUGUST 9, 1994

UNITS: uCV
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPDY. %REC DET LIM V. CT ER
STD 136B51 K209 SR 1.35E+00 99.7 6.30E-07 0.9

BLANK K210 SR 1.17E+00 2.26E+00 58.5

C-111 K211 SR 4.22E+03 4.31E+03 4.27E+03 2.11 2.23E+00 0.3
2.26E+00 0.3

The results for the standard are in uCUL.

V. 0

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

3:n



9r-69190LA-220-101(D-O).102(E-0).106(D-0).106(E-11 E1QlIID6 STANDARD
%T •- z` :^^ M6®FA 10 ADDED h mL C9A) 1.000

iANDARD ALOYJRI$ 11601 RRWD68f 8.0106
,, lYWk1M •^z;:. TOQ b 9AUi6 (Q) 10 1lZ8P (II) 7./206

16i 910 12 10SHE 0.0910
.«= • ^ ....COde .,.. -'f NM30R h mL (9) 1.00D iA ID¢ ) (01) 1.90
r60 ' PA[NR / Z "' "r) d.iD^ 5^' ^ 4^<`'•::

' ^A609F [ G67DNJID^PAC1011 (OOn 1 a»^+d'nu°^"'. ^ca•&Aw^ ^°;e^ W
qUID OKR.7 RAIC Ia 1161.10 -GO ptIMTTl;.1-PACIOR 4) 0.4051

^,' - Qln (4'1 2.66 -60QDDaLYPACIOR ( (2) 0.Y07
06-6666 AR.1766^ IM 21:20 N/A
^L`Od6...`?: AMIfN:DAlE (9)) /OL61 6R7IXlIL0f (Id) B.7B

B36670 OPmU6T 2]:1A G OOYCu 1.]466E^00
= ^Aii... .i ATE OF O]IIM (OOQ /0L91

O.DUNMAM

•.., v+; :':IIsY " r:'r: Cant RNA DU (POW OwU, (M / Dwt now M - 9rYpopO b rym (9S)
/0116f 6/60 pq/L c 9PDOP/

•^.2•-..'.'firM ^.,:;! (4+ Q-0 -e(nUeEoaa[4-09WYk62)/613•OTMffi'RnR3tODD0lpm/16)
^00 642 = 9Jf UN Or T40 6od P. = hcUmd Oum 9emaP ((63-11) /(EYA i O.1000W

!-6C/DO rO/ml.= Ot-62N0 uDAI / l000m[A

Bd.^:.D:^6ED,ar=,;r6^^^u,^:,d•rn/c^-^•rn)
. ibvml Gu,;u B=AV, = ukl .eWl / npt1.6 4,4 •,00

N7f! DTC1676yLL=EYA - 0.1

Dtlsiim leei d Is ILe Mhs rt aMmlutl Ovm Pmmb6e Ih006-001L
Dal. nme (Ewt}I(DDC - 9)) • 21) •(1DE - Bq AD6

v RESULlf v

_oAn vqT^.M&7lDrt

9/90 WMCQ.9HA7DN . 1.36E-03 /mL
DCDI7UN

IEVFi

k4UTM ODIA'il`G FRImR s 0.9% 9.lOE-OB

PQ/mL
E]CQ•7 CAPRmt F}Z91IIlY 93.0%

'3?1

WHGSD-WWI-DP-n7a RFV n



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-079, REV. 0

/°^z ^^9ya Rt,y ad T=

51 k1cc1et1ct (C¢P:_L6L 2.9)
Br: L CLE[LL, ot D6-0Fi?bf it 00:2E:17
kt 919 2 - SecS ew 5r eff .431 ( tIf .15D3
Su11e eiu : 1[I Ntettot I G:6ud : 1

Seel it 11-2D9
tlautt I I ku5 tL: = 1.98 Ere

--._ - - 11ta1
12.0 : 1.Y+17I*61 uCi/L etrottiut

10

•r^%F^r



...:- I, ' ». :L•f. rawk
mtm F.W UW = Mr o.m= (at / wm TM (nN - bCWMW m am (m)

----- r0ana a19oWh=w10o0mLA uAn.a(I -=mwero4dU-.uunt42)•
n.

r

m / e/:N ^itnRnooOOaBm/W)

DO lem 042 = 9I( LO la Y-0o m7 Bec = ttrtlmd 6nie BmneS I(12-4) /(nA • 01000))

B.l.N. aot, ^ =^ sa.R B^ d (r . d- rn/(><- d• m
pwat hMV p.al =(Nel W-W / Cpdei w4hl) • 100

•. .. WIE DcW l{bt c CVA • 0.1

0=lallm Indt uC is T. V.I. w MamlmE Oml Phmdu= Ik-000-00L

0=Wi. (hov* =IOOC-1D)•21)4 (IDC-In/100

t W51117S • OCIfi7f7N

h-BV/9D LDpF7RA1IDN 1.77Ea00 / IdYFl

71VE WlA7Y7G }pR c 69.6% 2.26E + 00

W/I
kRcm GRROR EFIDVfRY 64.0%

• ^•^; )



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WFIC-SD-{NM_Dp-079, REV. o

/o/y P-.r-7yts aJ2s sk,.
4(.IL Ka/o W- o
/o /1 ar Ca1cyJ_ttioe tCfK GJ, 2.0) S'o^0

11 MaIA: t: 0a-01-18'xS at OP:2&:a8
kt 110 1•le:! uut Sr eff A¢S1 1 etf .I507auple she : I at D'.lctioc 020 a:t6od I

Sul It t 1-210
but a 1 Dreq tLe = 2AR its

H6
. . -. " - . • 12.0 : 1.2211I401 oCi/6 etraetim

10

. .j.-e,1.
of



.....
.,.:i.. .m. }^;^

snwnr

p^wn

I

' -,

IMa

rt. 1n 1p nl

9
Q

^

b
-o

^
^
m
<
0

Sr-89190 LA•220•101 lD-01 SOLIDS DUKICATE

? ''.;: E7FLlOR NU10FA 10 rARB AODmIO mL (GYM 1.000
UPLICATE AL 0%IMB 92 1027" 10s ^k]Gitf R 6.0426

;:... .__.. .,: 7701E1e1mNR5 10 AREIDIGB[ 1 7.M77

162 RlIMO m BP 12 Ef tHGBf 0.0662

•_ i^{ ^pp6 "

r00

> , i^, 6IIUC , ° i;.

XEIIIR 15 mG (b^

TID^PACO]R

IGlSf D7[u

0.060

201

0 . 8211

t1TA 101E (BDm (DD 2.23

s a^.'

OLID ONMf R11E 10292.40 -YD Q}@`k7lACNR (U 0.4061

(It) 2.66 '•90 3Fffi1fY PACNF Q 0.4600
11.p66 1RA1MY.: iMf Ism 21:20 M11

JMtrvpDaMZ01fa. .+. ARl1Y6: DAIE (m) /03161 ' IOCf 00) 6.]6

626670 OF OIVIT 00:10 G D 0)IY' lo - 4.1066E+02

, ..:^ f ; :!:. AiE DP OJVNi (OOa /0HN

C.DUNNAM

fqnl Mt (R) (IDW Oamb ( 3lD of Cqml 15me (Clu - AcYpamE In ^ (B6)

/oala 9/00 p0/E - ar1000my1 •OF/)a + Ct (I -e to m, o^a af A-st+..l bE z) •

.__....•,_St?bnl.__• .::: '

^00 642 • 9W IXb fa TiD m6 Nc = PKUmd Dmir Ymq ((R-L) /(CYA • 0.10001

• ,..,,R^^.,R.^^^.a.^.e.. -..•^i tw-r.-^u
PsvM Ome &ma1= (W W.W If Eqe'1m 4L) • 100
MR iSBeotd my0l = CVA • 01

DdsUm Inei md Is This Who ve Qlnmlbd Om Wm7ub 2M306-00x

it Time (Owo = QD¢ - 0)) • [{) + ( fOC - $1) / 100

. NE4111.18 . 011=1014

B D LDM.II.9RA1R1N S 4.31E+03 IEVF1

kMAIM NM'11'iG FRIEIR = 0.3% 2.26E+00

BIM
C1pROp, ryTDVptY e 96.2%puma

"375



STRONTIUM 9D ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-079, REV. 0

Aoa 8'-J,-ss< < o 000
aT a.`7

br Caloele;io[ , (tiP:_Q1 , 2 0)
-- -____^L^ i o ^^ i -_-__- A; i? °a'-^`dfi}.•__ tL Po•01•I°.4( It 0'd:2?:I7

Nt no 2- icc! eoact 5e if :.{0;1 7 eir :.1',OJ
Sui1t eise I 1; DilvHec : 1920 btRud

Arit 11-211
b>ut I 1 Stul tie: : 2.67 jr,

ICISP1
. . . - 52.4 : c10l15Kd u"i/1 ettc[tiul

1P

'-iifi



SPAOE
WHGSD-WM-DP-079, REV. 0

L2 I F FJ
r-w..T.T ..... n.... P,.=..,

4-25-SS :^7 23
uU..N Cea M....

.-;'G ec

' sr ^.I } Gr :ilr^

9 ^:EP/.RAtI0RDl7E:^^,^ ^
SEPARA710XDNE•.^1'^

OROSS 0

;
tARE

Y^^LZNET ^O-y

3 .u.. .+upr.s

«.. .«.

s.reo.ue• i..•oni Li
Sr-89/90 LA-220-1 01 (D-0) SOLIDS EAMPLE

.• •:T .. ,<:: EIFL70R nU10101 ARJUER AOOm in mL (C/'N 1.000

AMPLE AL C,1'IS (TO RE51R3.-RI RI 7.E227

. or . 11T }ifE io IG^liES AFE IELm p 7.E257

152 1LSW:1Dm CCnEym q O.GPaa

TMCel. L E7A TOR (RD@01 (D71 2.E7

1

F

OLID RAIE iU E}]Y]Ek't' FALTOR tl 0.4061

S i0 EE}CO{.YlACIMt ((2) 0.M00

11J7t[ iDO: 0

N oA7E 8103194 ETEC7IM^ [Om (I^ Ee

E2N70 Or DAM OOL1 00:00 â 0 OwC m a.2166E.07

::11nt ; ATEmmIN (0^.) rW/M

C.DUNNAM

a;D.u • C.^ R.^ (F+) = Rdy renta pq / r>mi nm. (Cl)) - s=xpmm m mm M
sro2rM Pqr6 = Rrl00om7•2. 9E/1a +¢(1 -. lo Ih P>! d ((-nlmY q 2) •

:•ren. ::: m / 6431 9Rc•Dj1at20oaoapm/,a)

]00 642 = 9Jf Ilh b Y-60 =od R. = Pra4a9 Durc RK.M ((R-rL) /(LtiA • 0A000)

. R•1Ye D.oUq = 70. §+^ Il^ aE 01C . ^ • m / (1C - ^ • LTA1

Fa®L Onic Ra^1 = (%l few / Espcw wOQ • 100

MIC klpeld ==4: = LVA • ol

RI==Om Is+Y d ^ 7!u Klr re 6elsmiud Ocm PvLn Y-006-0O2.

DdY1lmeDcud=amC-S)) •26)+nD:-Si1/L00

• REA1Lfi • DETFZIDR

P 0 W!xII.7RA710N • 4.22E+07 IEVIl

IIATNE WIA'RW kRPDR • 0.3% 2.27E+00

IA/[
ERCFA? GWTIDI RFID\'ptY • 94.1%

.?•Yrti

J / 6



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-070, REV, 0

ae Qlnlrioc l6a C6L 2.0)
e!: a sHu., oc 06-04-1^24 it os:29:24

/Da 7y^ D:t a10 2-ioa.ooot st elf .4051 1 tff :.ta:a
/A ao,1t d:e : I iL Diloticc I020 IktEcd : 1

Svilt 1 [-211
Lhntt f I Deul tiue : 2.9°. ln

1Di111
. - - 12.0 : ^.13B;ka uC;IL ^troets^

lo

BEST AVAILABLE COPY

,.-.



WHGSD-WM-DP-079, REV. 0

THE FOLLOWING ANALYSES ARE INCLUDED IN THE
DATA PACKAGE BUT THE RESULTS HAVE NOT BEEN
REPORTED IN THE FINAL SUMMARY REPORTS.

:.^.-.^.,.J
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WHC-SD-WM-DP-079, REV. 0

STRONTIUM 90 ANALYSIS - ACID DIGESTION

' 381.
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WHC-SD-WM-DP-079, REV. 0

STRONTIUM 90 ANALYSIS - ACID DIGESTION

K •°:7

OU T FOR RER

An v ana'yO.2 analyfl.9 analyfr.a 4qlyfl51 /

se.new^ne+ in.+n.ur

Y^aOJ^ar rP^+o^ev

Senfl HO SamCre PO^m Dne Trmf bful0 Vnerlly

`Devrm^nae°n Melnoo SunCarE Nesun Un^4
•v V

Cnnyt CeW Ferun{

LA-'`O-iQ I uCI/{. Ri-Q i^C;L

Ikmbf{ CaK WanCn{ FefuX3

S,^r^ ^^ 6 3C'

L̂r

T-7.<,^f4I

Nr Nre N.S Nr3 Nr{

Df

1 ^ r
Lme ompl reo

^i^SIJ
Lfe un +pr

P^^

5er.a' NO 5ample PO^nI Date Time InueC PrrOrrry

` =

.r.T

Dert•n'meron Mrmoc SlanCerU Fe!yyy n'1f.e Cnaroe CoCe Faun{

_ - "1^.4-^.`'Q-'^^1 .).i.i, r.c^: 0

Samcle Sae

O U T FOR REP
Cuwomer iD

^,,^ , =-
Femnfs Cf.nrla+,s Pesuns S^ , ;rnc; ^$5l,

an .y anYyv.t /.nalyu-a Anabsr -a AnNpl-!

qy Nr{ , Mrf Nr{ Nr{

bR T+ne CI pGC La4 „ Mp.

0^s5
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHGSD-WM-DP-079, REV. 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID: 5 aY qL.0
K212-214 C-111 C5^'fF,B

I Analysis: Sample Prep:

I
Instrument: Procedure/ Rev: LA-508-101

iTechnologist: ALETA K LEWIS Date: 05/05/94

Starting Time: 12:00 Temperature 25 C

C..A;.... T;...... l A.'7n
^n^ina iin^c. •,.w

♦. C rTT-1/^rll^ l n_
Chemi$a. J. r11LUCRMLV

Comments: BATCH# 3274

OUT FC..
Description Lab ID Description Lab ID

1 LMCS K212-5525 11

2 BLANK

3 SAMPLE

4 SAMPLE DUP

5 SAMPLE SPIKE
6

7

8

9

10

-5725

5925

12

13

14

15

16

17

18

19

20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

EV-CRB 142B51 10ML

A-6000-881103/921



ANALYTICAL BATCH SUMMARY SHEET ,

METHOD: DATE START:

LA-509-101 MAY 5, 1994

PREPARED BY: DATE COMPLETE:

S.L FITZGERALD MAY 9, 1994

UNITS: uCi/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 142851 K212 ALPHA 9.91E-03 95.3 2.01E-07 5.0

BLANK K213 ALPHA <1.48E-08 4.01E-06 138.6

108-AP COMP K214 ALPHA 0.48E-06 <3.06E-06 4.01E-06 138.6

4.01E-06 105.4

108-AP COMP K214/SPK ALPHA 96.5

NARRATIVE: ONOSPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

UST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCUL.

No replicate sample run, rerunr^tad.

^R-9N

.?8 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

^
co

I

Date T^meCO-pereC ueQ^rM^^

AT: LA-508-101 ( D-O) LIQUIDS STANDARD REPLICATE

; I T e S L91Y'IOR NLMBER 13 N/A
TANDARD Lq1 S)TE 1, 2, or 5 ( IT) 2 N/A

.. . .. . ...1MoIk List • : :r TAL NLT75 (1C) 1644 N/A

:iAT or TB ACKGROLTD in c ro (BRG) 0.4 N/A
T AI(PIE 57E in mL (55) 10.000 N/A

` TeSi COtle i D.VI10N FACD)R (DF) 1 N/A

-T - IGFSI ORli110N FACTOR ( DDF) 1 N/A

;: Me1r1% FACfOR (EFT) 0.2322 N/A

IQUID Rmnz or R4 (SAI^IE RATE) as APPROPRIATE 61.067 N/A
bafflpk9 Jl ':. .? AI^IE WRCE^-iRA710N in pCi/L 9.91E-03 N/A

(Sample Count Rate) = (1C / LT) - BKG

'RA 10TAL pCi/L = He • 1000mL/L • DF • DDF / ( EFT • g a 2220000dpm/pCi

'BA 10TAL pCi/mL = AIPRA TDTAL pCi/L / 10D0mL/L

eUve Counline E}ror c [ (7he Squcre Raot of 1C + BKG • CT) / ( 1C - 6A'G • CF) ) • 1.96 • 10D
aiion leyrl and le: Than Values are detumined itom Pmredure IA-50B-D02.

9.91 E-03

DEIF^110N

9.91 E-06 IEVE7,

2.01 E-0)

P^/^-

a^^)

5lr^a ND Sample PDrni • Ueie Trme IslYlE PnOnly

t; 212--5625 r-,-111 4-27-99 i0: 2 21
rm^naironDeie noa SuncnoMei Aesun Unns CM^qe Coee sae, uns

AT -`.Ufi-101L RECOVERY% N4C3B 0
Sam^re S^ae Cus^nmer ID

^ ^ tirTD^rn

mnss Ca^c,r'a^rans Penur^.sFe

cP,10 LV-CkY

14^ gs• 9^ r"` 39RESULT^: rr^r •

/•o398°"%RECSiU VAL

^1JIfDRR^RUN
Wl b `^^
AnaI Av'YS, ^ ] PnaYA 3 Analyst ^ 4 Anerysl 5

M,a H"4 Hrs Hrs Hr^

Sa.EeOC-UE^ ^A-IGl01 ^

IRFL1T11'E tAUN"MG ERROR = 5.0% 1 I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

2

^

b

0

5. BBW OF U BT

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

-! T e • ^# LTtX'IOR NIMBER 13 N/A

AMPLE GH S^ 1 , 2, or 5 (ACi) 2 N/A

Work Lkt• ^. 's . TAI. CDII^'IS (TC) 6 N/A

274 IR.7 ftt^ in 1D.^VIfS (L7) 30 N/A

AT nr TB ^- ^:' ACAGROIATI in m (BKG) 0.4 N/A

T tfflL Slff in tnL (S) 0.5D0 N/A
.. _._. .. .. ...._... ..

' .?;T63t.COdB _^^^.:... ..-`

^

OA71106 FAC10R (Df) 1 N/A

T IG67 DIL17170\ FACIOR (DDF) 1 NIA

?; AAefA>< NC7' FACIOR ( EFf) 0.2322 N/A

IOUID Rmex or RB, (SANPIE RATE) as APPPDPRIATE 0.381 N/A
....._..._._._._._._.

Sem e
.

AA^I.E CONCEI.TP.A710!: in Ci/L 1.48E-03 N/A

213-5625 Ci L in SAMPIE = G 1.4764E-03

lnstrUmertt C1ls
(Sample Count Rate) e(1C / Cl) - BKG

A11 at HA TOTAL pCi/L = Rs • 1000mL/L • DF • DDF /( EFT •^' 2220000dprn/pCi

LEWIS HA 10TAL pCi/mL = AIPHA 10TAL pCi/L / 1000ml/L

10, 8 DetB •... Uce Cnuntlrq Ermr = f(The Squam Root of 1C + BFx ' CT) /(1C - BA-G • CI) 1 1.96 • 100

5105dlt4- _
.____._..__

; TiR1e .

__ Is^ and ^ Than Values ue delertnfned from Pmmdue U-506-D02

14;30 v RESULTS v

ALPHA TOTAL in Ci/L - < 1.48E-03

DEIEL910N
.AIPHA TOTAL in Ci/mL - < 1.48E-06 IE1'EL

LESS Than Valw was Determfmd from Le. 4.01 E-06

pG/mL

REIdfl1T; fblA71NC P.RR<1R - 138.6%

Seua' No Sample Vo-nl Dale Time UsueC Rl*nly

5625i`. 213.- C-111 4-27-94 10: 7 21

Dele^rinaDCn

A'r

Mrlnop 51P'0a•C

LA-508-101

^itsFesu'I U

uCi/NL

Cnyae CGE!

N4C3B

RPUns

0
Cuuome ID^

BLANK

'R<msrts Ca^c.na::o^s Reswu

^'V'i1:T AS urI/L
USE 1',14,1^ OR 16

^ DG
`^^

OUT FOR RERUN
Aealysl - 1 <na^ysl 2 Ma'ysl - 3 AN'.yll - a Analysl 5

.5
yl.s MIS HIS .5M

Due Tmrt Cor'Cle',eC Lan

m<

^R.I .

'3S5,



PLACE ANALYTICAL CARD IN BOX BELOWDO NOT WRITE IN SPACE

3 !
bweo

Code Reruns

^

^

b

^

m

H's His

5a6ER-

AT: LA-508-101 (D-0) LIQUIDS REPLICATE

C(}I70R A1.403ER N/A
GR SIIE ] , 2, or 5 ( NS) N/A

Ork L3tt

P

'OTAL COL"^1S (iC)

R

N/A
74 L°^7 TO¢ 'ur 10.^L7}S ( CF) N/A

or TB T ACKGROLT-0 in m (BA'G N/A

AAffIE SPF in mL (6S) N/A

785t COde ;^^ 01710.': FAC10R (DF) i N/A

? -.- - IGFf DDLTJti FACIDR (DDF) 1 N/A

fJlSir1Y COTCY FACFOR (EFT) 0.2322 N/A
IQUID Rmai or Rs. (SAMPIL PJ+TE) w APPF^PRIATE 0.381 N/A

Sampl e AI^II COSCEA7RA110N in pci/L 1.48E-03 N/A

214•5725 G/L in Si109E e < 1.4784E.03
iiuuUment Cotla

.... s(Sampk Counl Rete) = (TC / C7) - BA"0

Ana ES NA il1TAL pCi/L = Re • l000mL/L • DF • DDF /( E71' • S• 2220000dpro /pG )
LEWIS kLPIU 10TAL pCi/tnL = AIPHA 10TAL PCi/L / 1000mL/L

. ....-. --.::- D@78.... rJatiSe Counlingfmu _ ((11re Sqt^a+I Rmf of ?c + Bl,'G • Cl) / (iC - BF.L • CT) 1 • 1.86 • 100
5/05/94 lection lemis and !^ Than Valuea are detertnined(nm Prumdwe IA-508-002.

T. -
raac

14;30 v RESULTS v

NPItA TOTAL in NCi/L < 1.48E-03

DEI1Ll10N
4IPHA TOTAL in Ci/mL < 1.48E-06 lEVE7.

LESS Than Value was Datomtn^d from It. 4.Q1E-06

pCi/rt L

REUm7i WUt^'71tiG ERRDR - 170.9%

^3^^•

SuW No Se^c ' e Po^nt a^eD TTime

Y, ^14.-.`, C-111 4-27-94 1r^:17 21

De^.e^^^^r.a',^cn Mernec Sa+ee^a Ae seli Umts yeGu ne

F,T -508-1U1LA uCi/ML N4C3B 0

Ser•'G^'^E $^le
^U[IOmer ID

p C5BFB
Pecuns^u.^e:^^sP+^e^as Ca

^:!_::li^i AS u^l/L _

,r,_^' ^:.I)14f1J Ilfl 16

/c

\ l- • ^
^" /^^ ^

,g FO R . ^R 1
<raysr i R-e'r5' 2 Rni^ySr ^ 3 Anilyll a- Rnalysl - 5

. ^ .

Hr- nl.s Hra

Due ^^[feET ^e CO-G LaE Une Mpr

Wi^'T4

w

r R-rP!]1 I



. e. .., x. L. .. - !

e,Nl No .,v_ .......

h ^14.-G^b^` C-111
klt•m^nanCn MtvCc SUnCa•G

AT LP.-^q8-1
n lt $,:es.^O

Re^•a^5s CVC,na'.ons Fes^"5

13,19,1`., :.%h 16

Dale

Pes.Pt UnnS

7

<3.oLC-0;,.^./Mr

OUT FOR RERU
Pns1YS1 3 An51y51 . a Anpy51 5

>'aSl F'e.all

Mi5 -^•; ^ ^„ I ^,

^

AT: LA 508 101 ( D-O) LIQUIDS SAMPLE REPLICATE

"I e: EIECIDR n'l`AMER 13 N/A

TI S17E 1, 2. ar 5 (NS^ 2 NfA

7AL COl1N7S (1C) 23 N/A

1T17 TIMf u, ItL't'VItS (Cf) 30 NIA

0

CriG:+,:'.:otn c' ---- -- (BAG) 0 6 N/A
1iPIE S4E in tnL (SS) 01500 N/A

AIW\FACNR (DP) 1 N/A
G6T DBl-IIDS FACTORI (DDF) 1 N/A

777P . Motdk ... C^t'C1' FACTOR (EFF) 0.2322 N/A

14UID Pmu or Rc SA4ff1E RATE) as APPpJPP14TE 0.789 N/A

sSam B A ANPIE ECL'1-IR4TIOR in C(/L 3.06E•03 N/A
214•5825 Ci/L in S,l1ffLE = < 3.0617E-03

3nsisument Ctida .`;
(Svnpk Cnunt Rete) = (7C / Cn - BF.L

St -
LEWIS

HA 7DTAL pGVL = Rs' 1000rtil,/L' DF' DDF /( EFT' ES' 2220DOOdpm/pG )

klPHA 70TAL PCi/mL = AIPHA TOTAL pCi/L / 1000mL/L

rJaU e e CuunlitK E:ror = [ (The Squve Rml of TC 4 BKG ' C9 ) /(TC - BRG ' CT) 1' 1.96 ' 100

5/05194

7YYf6 .

14;30

)etw tiar, lewli and Ies Than Velus ue dNennined from Peuoedurc lA-5DB-002.

v RESULTS v

AIPN.4 TOTAL in pCi/L - < 3.06E-03

DEI£C170N
AIPHA TOTAL in pCi/mL < 3.06E-06 LEVEL

--- -- -------- ----- tESS THAN V:lu: was Da::rrixE lroir.Anea. 4.01 E-06

_-PCi/tnL

REUT7IE COU1"fLNC ERROR - 105.4%

3ss



5
Seusl qo Semple Po^nt Dete Time IssueE

K 214.-5925 C-111 4-27-94 10:17

Pricnry

21

Dew-N'.^Cn

AT

Metn00 Sta^Oarp

LA-50E-101

Rrsun Unas

% RECUVERY

Cmrpe Dolfr

N4C3B

Reruns

0

Semcte S.xe

CCI m

CusIDmer ID

r,58FB

Rer^lr\s CB'CUIat.Ons Re5Wl5

`:i i'}.EEI cF I r^^ DS ^^
UFI"r;E VuL'?PiE ^p nr

/
/ 1^' ^L'•' /^ ^fr L

OUT FOR RERUN
1Ane'/St' Pnaly5l 2 Pnil Y St 3 Anllyst ^ l ANIys1 5

wr5 Mr3 Me3 Hr3 WS

pSte Time Ccrpv:eC U Ut Myl

Cl)
Q

^

I

AT: LA-508-101 (D-0) SPIKED SAMPLE I SPIKE I REPLICATE

RsPlii@ - - -- - F. . F. - 2. M t_

DDLeDO\ FACOB

♦ SPm
0.2322

An dt ^ 1.116 (5unpk CouM Pate) c (7C / CI) - BKG
LEWIS pE¢IE + SIR pCi/L = Rc • 1000roL/L • DF /( EFF - SS • 2220000dp3n/pCi)

• •' .^fte ERC'Q37 S'DS RQAYERY = (((S+S pCi/L - SA1iPIE pCi/L) • (ISDF/SYoI)/(DF/4)))/SvIilrlOD

5/05194
Two

M Oii(inel Sunpk nsull was e 1fSS 7BAN aalue 7av (0) was wbUapled from the

14:90 spD:d wlue for pvmM roopwn• ukvhlba

RESULT PERCENT SPIKE RECOVERY ^ 96.5%

389



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE yyHD.SD,yYA4_DP-079, REV. 0

17pLa Celsu1at10L 1 CFVC_C6L 2.0)
Bp: DH GiL'.C16, i ' ot OS-DS499( et 02:22:59
Det f13 2 iecl a:ust llpta eff. .2322
Stal•]e sise : 10 it Dilutiot I ^0 0 0,: z

BaSp f YZIL GJWI{ 11 1
e a .r ^

]5S1 C_ ° ^ _ ^ o
------------ - 0.4 - 9.89651-03 ua/L alpla

30 . „

. ^,^.

^e;:cia:io:
LS-OE-16S4 tt 02:24:10

Det 113 2-is.t s:;at 61p5a eff. :.2322
Ser;e sise DilstioL

°tt;'t f (-1:l-Si"l;• G,L: f 1

0.4 e L(53SF03 eCi/L al,La

61pEa Cal:Llati06 ( C:'PC_CLL 2.0)
BI: D' GiLICId, oL 05-06-15;4 at 02:24:46
Dtt 113 2-itct aouut dlp5a eff. :.2312
Sulle si:e .5 tL Dilc•tfot

Sacple t(-2;1-5625 Go^t f 1

23
0.4 : 1.1126[-03 oCi/L elpia

39

3S
67pLa Celcalatios (CEpC_CdL 2.0)B3: Dl GIL]CI6, , oL 05-D6-1991 at 02:23:39Det t13 2-fecL out 11yLa eff. :.2322Saclle sise tL DilutioL : I

Stt1le 1(-213 Bosl 11

6

30- -- - 0.1 e 1.04391-03 uCl/L alpLa

'3^®



^^^---
&\

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
-- -- -- 1 Cusiomer iD:

K-214
Analysis:

DIRECT

WHGSD-WM-DP-079, REV. 0

Instrument: WC16130 Procedure/ Rev: LA-344-105 B-2

Technologist: E.H. COLVIN 4r Date: 05/03/94

S:a:i^^g Ti ei "u63"u Temperaiure 25C -

Ending Time: 1500 Chemist: R.W. SCHROEDER

Comments: tZ2(-UI''J v0dof iS +On hi h Ana

ryPe4 -kj c'tjnj o^Pr>o rakP l^lar\k ^or S+-OOclo.^4, . ,
a.!04. o^z -Por^4 h(wv L ry^1/a5+,

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD K-212-5526 11

2 REAGENT BLANK K-213-5626 12

3 SAMPLE K-214-5726 13

4 SAMPLE DUPLICATE K-214-5826 14

`' SAMPLE + SPIKE K-214-5926 15

6 16

7 17

8 18

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMC S 10N12C .200ML

TOC SPIKE 11N12C .200ML

A-6000-881 (03/92)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

f ' _15

I em

TOC: LA-344-105 ( B-2) LIQUIDS STANDARD

^arnple Volume in mL (SS) 0.200

STANDARD 804 Volume in ml. (VR) 2.000

' Work Lltf • ?.,, olume Injected in mL ._ . ........_. (yl) 0.200

3275 ilution Factor DF) 11

TeilS Cade Xtest Dilution Factor (DDF) 1

OC of Carbon in Sam le (CI) 64.9

Matrtx : '. i g of Carbon in Blank (C2) 8.4

LIQUID ofCarbon/L - 3.11E+00 11

le 4

K212-5526 If or Darbon/L = (C1-2) • DF a DDF

tnatewoeni Cods;'. VI • 1000

WC16130

Anarst pg of Carbon/mL = g of Carbon/L • 1000000 pg/g / 1000 mL/L

E COLVIN

5103194 Detection Lerxl (pg/ml) = 1 ua C• DF • DDF

ritTt. vl

DEIE'170N LEVEL

pg Carbon/mL = 3.11E+03 in Pg/n,L
5.50E+01

Data Entry by, Date: 07-May-94

pproved by: Date: -^n•4 _

5enal No Sample pu,t D.I. Trme bauW Prlcrny

K 212.-5526 C-111 4-27-94 10: 2 21
Determnu^an Me!noE Suneero ResWt Umts Cnarqe Cooe Rervns

T0C LA-344-105 % RECOVERY N4C3B 0
Samole S^ae Cuatomu tD

e.2O ' 2OC/ STD
pem arys Ca'culat^ont Res W's

5356 C03TOC

STD# /ON/1 C RESULT 3 ./^ OUT FOR RERUN
STD VAL 3^oor^/^ %REC I o3r`7

c^a,e^ sdf 9
An2lyst t Araly5l 2 Analy5l - 3 ACalySt 4 Analy/t -5

Hr5 Mri Mr5 Mr5 Mrs

Dne Time Complete0 laC Unn Mq•

s-3- ^/y ^sop
ao-aa. reto. ae

Fnrrn 7 Rnv . t ._n "T 4 L^. Pagevwa... 1r .,r.s ♦._..... .._. r



Î
Q
^
v
b

m
0

TOC: LA-344-105 (B-2) LIQUIDS BLANK

Type le Volume in mL (SS)le 0.200

BLANK 504 Volume in mL (VR) 1.000

Wmk List In' ted in mL (VI) 0.200

3275

E

Oution Factor (D 1

Test Code ' t Dilution Factor (DDF) 1

roc of Carbon in Sample (Cl) 8.4

•;Ti^latrLc ot Carbon in Blank (C2) 7

-- - of Carbon/L = 7.00E-03

K213-5626 c of Carbon/L = (CI-C2)' DF' DDF

tnatrumerl Code VI • 1000

WC16130

Acial st pg of Carbon/mL = Q of Carbon/L • 10000D0 pe/Q / 1000 arl,/L

E COLVIN

Detec[ion level (pa/m) = I urC'DF•DDF

VI

DEIAADN IEIII.

pg Carbon/mL = 7.00E+00 in pq/mL

5.00E+00

Data Entry by: Date: 07-May-94
pproved by: Date: J- f+y^ ^J

Form 1 Rev. 1.0 -•393 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-D0 NOT WRITE IN SPACE

0
Analyst I Ana'yft - 2 Analyst - 3 AnLyat - a Analyst 5

^, ^ee00-oe^ ,R.to^ea

5ene[ No Samp,a Po.nt Dare Tme IssueE Pnerny

K 214.-5726 C-111 4-27-94 10:17 21
Determ^navon rnetnoaSUroara Resun umu Cnarqa CoCa Reruns

TOC LA-344-105 uG C/ML N4C3B 0
San•P,e S. a Customer iD

2 ^. 262 C55FB
Remans Ca^,u,ia,cns. Re^^^a

OUT FOR RERUN

Mrs Mrs Mry Mrs Mrf

I De^e T.n'.e Completed Lab Un-i 4yr

----iUL:f LA-J44-1U0 (ts-LI LfUTAUa SAMPLE

le Volume in mL SS)^Ml 2.000

SAMPLE S74 Volume in mL (VR) 0.200

._ ___ ^ aa,-.L n s>
^aje1R Llil Y,;;

. i.ys L:...,tedin mW rVn 0.200

3275 ilution Factor (DF) 1.1
..._.. ,

C
,,,,Ode - ---'DI<uGon Factor ------- - wrl - - i

OC of Carbon in Sample (Cl) 11.3

..:lNatrkx .;:, ': of Carbon in Blarilc (C2) 8.4

LIQUID of Carbon/L = 1.60E-02

16 B

K216-5726 go_tCsbon/L = (Cl-(2)' DF'DDF

trtilrisn®+r code .^: '

C1 6130

V1 • 1000

AnaF st !: pg of Carbon/mL = g of Carbon/L' 1000000 pg/g / 1000 mL/L

E COLVIN

Date

05/03194

_:^ r2ma ... .. ..

Detection [evel (Pg/mL) = 1 ue C• DF • DDF

vl

DEIECIWN lEVE7.

pg Carbon/mL = 1.60E+01 in g/m1.

5.50E+00

Form I Rev. 1.0
,394 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

ea

TOC: LA-344-105 (B-2) LIQUIDS DULPICATE

U4 Volume in mL (VR) 0.200

ik (1st U olumeln' ted fn mL (VI) 0.200

3275 ilution Factnr (DF) 1.1

^.t. Coda ' iaest DJution Factnr (DDF) 1

of Cazn in Sam le (Cl) 11.2

idtfrx ... s Q oi f,ar•bon in nianic ( C2) 8.4

of Carbon/L 1.54E-02

is +g

R

g of Carbon/L (C1-(2) • DF • DDF

nent Code... tt PI e 1000

N St

E COLVIN

pg of Carbon/mL g of Carbon/L • 1000000 pg/g 1000 mL/L

Sate

05103194 Detection Level (pg/mL) = I ua C e OF • DDF

VI

DEfECI1oN IEVEL

µg Carbon/mL = 1.54E+01 in pg/mt.

i - 5.50E+00

Serqi No rS"Cle Po,n Dale T,me Issu eE P n nlyC

K 214.-5826 C-111 4-27-94 10:17 21
Devrm,na!,on wAemca Sunaere Resu^^ Un,u Cnarpe Code llp^ns

TOC LA-344-105 uG C/ML N4C3B 0
Samp4 S.I. Cmlemer ID

-jM . e^ Q -, 7 C58FB
aesAemarts Caicr.'a^mns wu

DUPLICATE SAMPLE

OUT FOR RERUN

- I Ana'ysi - 2 ^nuyn ^ 3 Anaiys^ 4 ^nny3^ 5

Mrf HIS Mri HIS HIS

Dne T,n^< Comc'nee uo nn nry

- ^-i ^SUd
. ^l.. SbaP O6, N o.

Data Entry by: Date: 07-May-94

pproved by: j:tL 4^ Date: il -ryf

Form 1 Rev. 1.0
a395 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

N

^
O

b
^
^
m
G
^

YGD-0P A.IO.QI

: LA-344-105 . SPIKED SAMPLE I SPIKE

or
mL f 0.100

1

•• NOTE: Sampb Dilution Faetor doaa i C in Sample aS Dtt
a

58.8

f8sm ^ not induda amount sample C in BWnk __ 8.4

328 I. dilutad in Spikad Vial.

IeumNi( Cod1 -^^

30 LRCIN[ SPGE RD.LVERY = pt CalEon Pao.ertd from Sbike • 100

`Aelsfys t '^^ p( Carbon in Sbike
N

Drtt : pg Cvbon Peroaeeed fmm Spike =

4 [(p{C in sample *'p^e - pEC in blank) •(SbBa Cona.tion Faclnr) I
-!(pF sample - ptC blank) •(Sample Conection Factor) •(Sample S^ CaneMion Factor) I

Spike Cott'cfiat Factor = ToW volume in fpiked ample tiel (m1)

Vol- injecled (m[)

Sample Cmrection Factor = ToW .olume in sample aal (tnl)

Vulume injmld (td)

----
Facinr

-- -----
Smpk eme in fmL) in miked vial

---- - -
Sample dae (m1^ in sample • SpBced VWI DF

Percent Spike Recovery = 98.2%

Form 2 Rev. 1.0

yoM NU 5ample VU'm ou• Tme W,wC ^anyn

K 214.-5926 C-111 4-27-94 10:17 21
p.u m^n.eGn Me^noE .SYnG.rG New^^ Onn• .y CeCeCM nervn.

TOC LA-344-105 % RECOVERY N4C3H 0
Sampl. Sx G.MOme. ^D

> r C58FB

SAMFLE SP^KEp ID
SFIKE IDL

/MS 'SFIKE VO
? UOwn L

OUT FOR R^^c;;N

An.ly.l^l Anelytll ANIy)I ^.l AnilyMe Analyst -S

Mr. Mn Nb W. W.

Ou• fi me Campleu0 Lab om^ M4r

/SOO ^

396



WHGSD-INM-DP-079, REV. 0
,

7.:1:'.:'.'^._i:^(:: RI:::'•J :^:.• ^:^
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1NHC-SD-WM-DP-079, REV. 0

• i i . ,. i. ^ f

i I lC:._. 1 , 1•.-"_. UF t^^J^I:L (.; t r I alJl-•I i^,l I :a:', I h I.:JP;-I

:; t : , ,

I...tr_ - :L..:L`. ` I •:,.' Uil ^Ip.i.ill:.'I:+:,

p'I a. s: I i: rl :i. a•'{

•, r.;;., f •rI .>rI i, 3 n

i, I f..r.:.':cI,,ul Ca,

l<I lil I 1 111:, _.,,::4 i ;-..004 .6.

^'L._ ^ •^i...- _..

:';

I.... .. _. . '(-• ii;._:i .... .... i ii. ... i ila..;n

^ ,,;: ^ ;:;;...^ , . .... ..... .... .^ .._. ..__. ._ ._ _.._..

l p^ u pa

'398



WHGSD•WM-DP-079, REV. 0

-i^l:i::^7-CiC; F21:::'•l a:'„f)

iI LrI i' 'i^.. ' I: f>.c. ;^1

`^LEiril•. ^Lt^t:- I I;';;! :i- ura/u.l^ial:.:.: L;

S.;.nrf .. ,I.:_^

All:-.a,-;1 n I il I:::UI._V11^1

I Ilrt

P I !i,:^. t I J.rtr.a';: ^._ I./7



WHC-SD-WM-DP-079, REV. 0
i C ; . _ . 'i ft r ^ a l . . . f1R{ni J•I i . C,i'd ^ i l . ` I .r:rf I ": i.'.:S f I .

1 I .I;.1 I 1 .,_ .. C?

! ^c,,. ,:::L^^! + li,.:.ir .. . . : ;:i.c't. r:<.::4; .....

^... ^,.,.rnl:;:Lr i I:l:1!1

:i.a. F .ri Ci'i ) '^ ..I i :L
k4 I<.....<ta.:3

Ti:i.^t`4"r:t ^ iic:a:,

r,'; I" iJOfl

i r^!:^I^: Fr^i 1! .,::.' :::: '..:.y :' r^i.c2;a :::: .r.a...:<I ^at>i:^ it^;a/rn:i.; ; ; ^,,::ri

K I .... I ^ I _. ..
^ . ... . ... ^....^ .
.:. . . . :..i.i t..^l'I

^ . :...':: ` . '"` ♦ . ^:' I ' .^^^i ) , ^.'.I ::::
F1 ..:..; . ...f.l.;:^ 1
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DISTRIBUTION

To From Page 1 of 2
DISTRIBUTION ANALYTICAL SERVICES

Date: 12/05/94

Project Title/Work Order EDT NO.: EDT-140746

WHC-SD-WM-DP-079, Rev. 0
216-Day Re port for Tank 241-C-111 Cores 58 and 59 ECN NO.: N/A

Text With Text w/o EDT/ECN
Name MSIN all Attach Attach Only

Pacific Northwest Laboratorv
S. F. Bobrowski
S. J. Harris
P. G. Heasler
S. G. McKinley
J. L. Scott

U S Deoartment of Energy. RL
J. M. Clark
J. Noble-Dial

Westinghouse Hanford Comoanv
J. N. Appel
H. Babad
D. R. Bratzel
R. J. Cash
J. L. Deichman
G. T. Dukelow
C. E. Golberg
J. M. Henderson
D. C. Hetzer
J. G. Hill
L. Jensen
T. J. Keiiey
N. W. Kirch
J. G. Kristofzski
J. E. Meacham
P. M. Morant
A. F. Noonan
A. D. Rice
P. Sathyanarayana
R. D. Schreiber
B. C. Simpson
M. J. Sutey
D. A. Turner
J. A. Voogd
0. S. Wang
E. T. Weber
W. I. Winters
Central Files
FnMr
LTIC
OSTI
TFiC ( Tank Farm information Center)

K7-28
K7-22
K5-12
P7-22
R3-87

57-54
S7-54

G3-21
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DISTRIBUTION ANALYTICAL SERVICES

Date: 12/05/94

Project Title/Work Order EDT NO.: EDT-140746
WHC-SD-WM-DP-079, Rev. 0
216-Day Re port for Tank 241-C-111 Cores 58 and 59 ECN NO.: N/A

Text With Text w/o EDT/ECN
Name MSIN all Attach Attach Only

Washington State Department of Ecology
Single-Shell Tank Unit Manager X
S. E. McKinney
P.O. Box 47600
Olympia, Washington 98504-7600

Environmental Protection Agencv
Single-Shell Tank Unit Manager X
D. R. Sherwood
712 Swift Boulevard, Suite 5
Richland, Washington 99352
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